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The MassDEP is making this draft report available to the public and other interested 
stakeholders for their information and review.  However, this draft report is technical in 
nature and does not constitute the promulgation of a regulation or a final agency action 
and, therefore, is not subject to the public review, comment, or appeal provisions of  
M.G.L. c. 30A.  At present, the MassDEP does not have a timeframe for finalizing the 
report, and comments may be submitted to the MassDEP while the report is in draft form. 
The MassDEP reserves the right to finalize or subsequently amend this technical report 
without notice to the public.  



 

Executive Summary  
 
The Massachusetts Department of Environmental Protection (MADEP) has conducted a study at 
the University of Massachusetts Dartmouth (UMD) campus to evaluate the potential release of 
perchlorate to the environment as a result of a typical “community-type” fireworks display.  This 
site was selected because of a 10-year history of events at this location, the presumed lack of 
other sources of perchlorate-releasing materials and activities, and because of the excellent 
cooperation and assistance of campus officials.  
 
Eight shallow groundwater-monitoring wells were installed proximate to and immediately 
downgradient of the fireworks display area.  A series of groundwater samples were obtained 
before and after a launch event in September 2004, together with a limited number of surficial 
soil samples.  Data from these efforts were used to further evaluate site conditions via the use of 
the coupled computer models SESOIL/AT123D. 
 
A maximum concentration of 560 µg/kg (ppb soil) perchlorate was found to exist in surficial soil 
in the fireworks launch area in the hours that followed the September 2004 event.  Groundwater 
concentrations of perchlorate in the 8 shallow wells were found to range from N.D. to a high of 
62.2 µg/L (ppb water), with maximum values noted before September 2004 display.   
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1.0. Introduction 
 
The Massachusetts Department of Environmental Protection (MADEP) conducted a study at the 
University of Massachusetts Dartmouth (UMD) campus to evaluate the impacts of perchlorate on 
soil and groundwater from the use of fireworks.  The site locus map is shown in Figure 1.  
Fireworks displays have been performed at the UMD campus at least once a year since 1995 
(with the exception of 2003).  The fireworks have been launched from an area located at the 
southwestern corner of the UMD campus.  The Fireworks launch area and Perchlorate Study 
Area are shown on Figure 2.   
 
2.0. Background 
 
While the formulations of fireworks vary, most fireworks are believed to contain potassium 
perchlorate, an inorganic salt that is a strong oxidizer.  The manufacturers of fireworks use 
potassium perchlorate in the compositions that produce colored smokes and bursts. The use of 
fireworks at UMD may have resulted in the release of perchlorate into the environment from 
atmospheric deposition and from the washing off of paper debris left behind.  Perchlorate is 
highly soluble, mobile in groundwater and surface water, and persistent in the environment.   

Perchlorate can affect the function of the thyroid gland, which regulates the body's metabolism.  
MADEP has evaluated the possible toxicity of perchlorate (see 
http://www.mass.gov/dep/ors/files/perchlor.pdf) and is working to establish perchlorate cleanup 
standards to ensure that public health is protected and to facilitate the assessment and cleanup of 
perchlorate sources.  MADEP has not yet promulgated a Maximum Contaminant Level (MCL), 
but has interim drinking water guidance for perchlorate. Sensitive subgroups are advised not to 
drink water with perchlorate levels greater than 1.0 µg/L, and no one should consume drinking 
water with levels greater than 18 µg/L.  Sensitive subgroups include pregnant women, infants, 
children up to the age of 12, and individuals with hypothyroidism. 

MADEP has been investigating the occurrence of perchlorate in public water supplies (PWSs) in 
Massachusetts and is developing an MCL for this chemical.  Perchlorate has been confirmed at 
levels above 1.0 µg/L in nine PWS systems across the state (see 
http://www.mass.gov/dep/brp/dws/files/perctest.pdf).  In response to exceedances of perchlorate 
in water supply wells in Massachusetts, MADEP has investigated surrounding sites and activities 
that may have caused or contributed to the contamination.   Fireworks displays have been 
identified as a likely source of drinking water contamination for at least three of the nine PWS 
locations.  As a result, MADEP is conducting an independent investigation at the UMD campus 
to further evaluate then nature and extent of groundwater impacts by perchlorate associated with 
routine fireworks displays. 
 
Since 1995, eleven fireworks events have occurred at the UMD campus.  Table 1 provides a 
chronological list of fireworks events at the campus and the prevailing wind direction during 
those events.  The prevailing wind directions are based on measurements recorded at the New 
Bedford Regional Airport.  All events have used the same launch area as shown on Figure 2. 
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Table 1  

University of Massachusetts Dartmouth Campus  
Perchlorate Study Area  

List of Fireworks Events and Prevailing Wind Directions  
   
   
Event Date Prevailing Wind Direction*  
     
July 1, 1995 Data Not Available  
     
July 5, 1996 North-Northeast  
     
June 7, 1997 Southwest  
     
July 3, 1997 North  
     
July 3, 1998 North-Northwest  
     
June 5, 1999 North  
     
September 9, 1999 North-Northeast  
     
July 2, 2000 Northeast  
     
July 1, 2001 North-Northeast  
     
July 3, 2002 Northeast  
     
September 6, 2004 Calm  
   
* Average hourly (8 p.m.) wind direction obtained from the Northeast 
  Regional Climate Center, Ithaca, New York, from observations at 
  the New Bedford, Massachusetts Regional Airport.  

 
 
3.0 Goals of the Study 
 
In order to better understand the magnitude of impacts to the environment from fireworks 
displays, soil and groundwater sampling were conducted at the Perchlorate Study Area.  Soil and 
groundwater samples were initially collected before the September 2004 fireworks display to 
assess pre-launch/event conditions in and near the Study Area.  Additional soil and groundwater 
samples were collected shortly after the 2004 fireworks event to assess the immediate impact of 
perchlorate on soil and groundwater.   A series of groundwater monitoring events have occurred  
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since September 2004 to evaluate the effects of precipitation washing perchlorate further into the 
subsurface, and to assess long-term impacts of perchlorate on soil and groundwater.   
 
4.0 Summary of Field Investigations 
 
4.1. Summary of Groundwater Investigations 
 
4.1.1 Monitoring Well Installation 
 
Eight water table monitoring wells were installed at the Perchlorate Study Area in June and 
August 2004 (see Figure 2 for monitoring well locations).  On June 24 and 25, 2004, four 1.05-
inch diameter-monitoring wells (UMD-1 through UMD-4) were installed by an MADEP 
contractor (Pine and Swallow Associates) using a “direct push” method.  Well UMD-1 was 
installed at the westerly (downgradient) end of the launch area; wells UMD-2 and UMD-3 were 
installed just upgradient of the launch area and directly across Ring Road, and well UMD-4 was 
installed approximately 450 feet south of the launch area. The average depth to groundwater at 
these wells was approximately 5 feet below ground surface (bgs) and the total depth of the wells 
was less than 20 feet bgs.  Due to the presence of large cobbles, small boulders, and gravelly till 
in the subsurface, it was not possible to install additional wells using the direct push method. 
 
Accordingly, four 2-inch diameter monitoring wells (UMD-5 through UMD-8) were 
subsequently installed by another MADEP contractor (Environmental Strategies and 
Management) on August 27, 2004, using a hollow stem auger method, which is more suitable for 
the subsurface conditions present at UMD.  The purpose of these new wells was to better 
understand the direction of groundwater flow in the Perchlorate Study Area and the extent of 
perchlorate present in the groundwater.  Wells UMD-5 and UMD-6 were installed downgradient 
of the launch area.  These wells are located approximately 450 feet southwest and west-
southwest of the launch area, respectively.   Wells UMD-7 and UMD-8 were installed 
approximately 100 feet to the west and east of the launch area, respectively.  The average depth 
to groundwater at these wells was approximately 4 feet bgs and the total depth of the wells was 
less than 14 feet bgs. It was not possible to install deeper wells at the Perchlorate Study Area 
using either the direct push method or the hollow stem auger method due to the dense and 
gravelly till material encountered during drilling.  The boring logs for wells UMD-5 through 
UMD-8 are provided in Appendix A. 
 
The locations of monitoring wells UMD-1 through UMD-8 were approved by UMD personnel 
prior to installation.  All wells were finished at or slightly below grade, minimizing disruption to 
the campus.  These wells were installed before the annual 2004 fireworks display, which was 
conducted on the evening of September 6, 2004.   
 
4.1.2 Groundwater Monitoring 
 
Groundwater sampling was conducted at the Perchlorate Study Area by Pine & Swallow (P&S) 
on June 24 and 25, 2004 and by Environmental Strategies and Management (ES&M) on August 
30, 2004 to assess current groundwater conditions at the Study Area, before the 2004 fireworks 
display.  Groundwater samples were collected by ES&M on September 13, 2004, shortly after 
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the fireworks display, to assess the impact of the 2004 display.  Groundwater samples were 
subsequently collected by ES&M on October 15, 2004, December 6, 2004, February 24, 2005, 
and March 23, 2005 to further evaluate groundwater conditions at the Perchlorate Study Area.  
Table 2 provides the depth to groundwater and total well depths for wells UMD-1 through 
UMD-8 measured at each of the sampling events conducted to date at the UMD campus. 
 
Groundwater sampling was also conducted on March 23, 2005 at two monitoring wells located 
approximately ½ mile east-northeast of the Study Area, at the UMD campus power plant (See 
Figure 12).  A release of petroleum was discovered in February 2003 at this location during 
removal of an underground storage tank.  This site (MADEP RTN 4-15272) is currently in Phase 
V of the Massachusetts Contingency Plan.  A passive recovery system is currently operating to 
remove LNAPL.  Several monitoring wells are located in this area.  Wells MW-1 and MW-23 
were sampled for perchlorate in March 2005 to assess the lateral extent of perchlorate 
contamination at the UMD campus.   The sampling was conducted by ES&M.  
 
All groundwater samples collected from the UMD campus were analyzed by an MADEP 
contract laboratory (Alpha Analytical of Westborough, MA) for perchlorate analysis using 
Modified EPA Method 314.0 at a reporting limit of 1 µg/l.   
 
4.1.3 Aquifer Slug Testing 
 
Aquifer Slug Tests were performed by ES&M on November 23, 2004 at monitoring wells UMD-
5, UMD-6, and UMD-7.  Slug testing was also attempted at well UMD-8; however, because the 
water table elevation at this well was at ground surface the test could not be conducted.  
Supplemental slug testing was performed by ES&M at wells UMD-5 and UMD-6 on December 
14, 2004.  The purpose of the aquifer slug tests was to estimate the hydraulic conductivity of the 
shallow overburden aquifer beneath the site. Hydraulic conductivity is a measure of the rate at 
which water can move through a permeable medium.  
 
The testing was conducted by inserting a PVC cylinder (slug) into each well and allowing the 
water level in the well to return to static conditions.  The slug was then rapidly removed and the 
resulting change in water level was measured by a submersible pressure transducer and recorded 
with an in-situ data logger at predetermined time intervals.  After testing was complete, water 
level data stored in the data logger was downloaded to a personal computer for analysis.  The 
slug test data were analyzed using methods derived for unconfined aquifers. 
 
4.2 Soil Sampling 
 
Soil sampling was conducted on June 28, 2004 and September 7, 2004 at the Perchlorate Study 
Area to characterize perchlorate concentrations in surficial soil.  Soil sampling was conducted 
before and shortly after UMD’s 2004 fireworks display to assess the impacts of the fireworks 
display to soil in the Study Area.  All discrete soil samples were collected by MADEP personnel 
and shipped to Alpha Analytical of Westborough, MA.  Under the direction of MADEP 
personnel, Alpha Analytical personnel formed composite samples.  Alpha Analytical conducted 
the perchlorate soil analysis on selected composite and discrete soil samples using Method 
314.0-modified Dionex method. 
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Table 2 
University of Massachusetts Dartmouth Campus 

Perchlorate Study Area 
Depth to Groundwater and Bottom of Well 

Well ID Date Depth to Water (ft) Depth to Bottom (ft) 
UMD-1 6/24/2004 4.3 15.6 
UMD-1 8/30/2004 4.07 15.60 
UMD-1 9/13/2004 4.22 15.60 
UMD-1 10/15/2004 3.01 15.60 
UMD-1 12/6/2004 1.42 15.60 
UMD-1 2/24/2005 1.17 15.58 
UMD-2 6/24/2004 10.95 19.40 
UMD-2 8/30/2004 6.98 19.41 
UMD-2 9/13/2004 7.15 19.45 
UMD-2 10/15/2004 5.30 19.41 
UMD-2 12/6/2004 3.24 19.42 
UMD-2 2/24/2005 NM NM 
UMD-3 6/24/2004 8.75 18.90 
UMD-3 8/30/2004 6.45 18.90 
UMD-3 9/13/2004 6.80 18.98 
UMD-3 10/15/2004 4.46 18.92 
UMD-3 12/6/2004 1.60 18.90 
UMD-3 2/24/2005 0.81 18.90 
UMD-4 6/25/2004 4.80 14.54 
UMD-4 8/30/2004 5.14 14.58 
UMD-4 9/13/2004 5.04 14.60 
UMD-4 10/15/2004 4.18 14.50 
UMD-4 12/6/2004 2.81 14.45 
UMD-4 2/24/2005 2.80 14.43 
UMD-5 8/30/2004 6.32 13.73 
UMD-5 9/13/2004 5.27 13.45 
UMD-5 10/15/2004 5.61 13.45 
UMD-5 11/23/2004 5.20 13.43 
UMD-5 12/6/2004 4.39 13.45 
UMD-5 12/14/2004 3.99 13.44 
UMD-5 2/24/2005 4.57 13.44 
UMD-6 8/30/2004 7.50 13.80 
UMD-6 9/13/2004 7.31 13.80 
UMD-6 10/15/2004 6.05 13.65 
UMD-6 11/23/2004 5.62 13.68 
UMD-6 12/6/2004 5.12 13.65 
UMD-6 12/14/2004 4.86 13.67 
UMD-6 2/24/2005 5.20 13.65 
UMD-7 8/30/2004 6.80 11.09 
UMD-7 9/13/2004 5.98 11.25 
UMD-7 10/15/2004 4.12 11.10 
UMD-7 11/23/2004 1.92 11.10 
UMD-7 12/6/2004 1.24 11.10 
UMD-7 2/24/2005 0.97 11.10 
UMD-8 8/30/2004 2.41 11.40 
UMD-8 9/13/2004 2.00 12.30 
UMD-8 10/15/2004 0.30 12.21 
UMD-8 12/6/2004 0.00 11.10 
UMD-8 2/24/2005 0.00 12.25 
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5.0 Results 
 
5.1 Groundwater 
 
5.1.1 Geology and Hydrogeology 
 
Soil encountered during monitoring well installation ranged from fine, silty sand to medium 
sand.  Large cobbles, small boulders, and gravel were encountered throughout the subsurface at 
various depths across the site. According to a previous subsurface investigation conducted at the 
UMD campus, the soil is mapped as “compact unsorted silty bouldery gravel till (HA-560, 1978) 
and appears to include weathered gneiss (alternating layers of granular material and foliated 
material (schist).” (Vanasse Hangen Brustlin, Inc., Watertown, MA Phase II Comprehensive Site 
Assessment, July 2002). 
 
Bedrock outcrops were not observed, nor was bedrock specifically investigated as part of this 
investigation.  During the previous investigation activities referenced above, however, bedrock 
was encountered at approximately 20 to 30 feet bgs. 
 
Groundwater elevation contours for elevation measurements collected from wells UMD-1 
through UMD-8 for the June 2004 and August 2004 sampling events are provided on Figure 3.  
Based on these elevations, the groundwater flow direction is primarily from the north/northeast 
to the south/southwest.   
 
5.1.2 Slug Tests 
 
The results of the slug tests for wells UMD-5, UMD-6, and UMD-7 are presented in Table 3.  
The results of the slug tests indicated a hydraulic conductivity of 5.18, 10.8, and 33.3 
gallons/day/feet2 (0.69. 1.44, and 4.45 ft/day, respectively) at wells UMD-7, UMD-6, and UMD-
5, respectively.  The recharge rates recorded at UMD-5 and UMD-6 were very fast during the 
November and December 2004 tests. The fast recharge rates resulted in relatively few data 
points, which made curve matching and hydraulic conductivity estimation difficult for these 
wells. Therefore, the results for UMD-5 and UMD-6 should be viewed as a rough estimation 
only.  Overall, the results of the slug testing at wells UMD-5, UMD-6, and UMD-7 are 
comparable with values reported in literature for silty sands.  
 
5.1.3 June 2004 Sampling Results 
 
On June 24 and 25, 2004, groundwater samples were collected from wells UMD-1, UMD-2, 
UMD-3, and UMD-4. The results of the June 2004 sampling event are presented in Table 4 and 
Figure 4.  The results indicate that perchlorate concentrations range from non-detect at cross-
gradient well UMD-4, to 36.2 µg/L at upgradient well UMD-2.  Well UMD-1, which is located 
in the downgradient edge of the launch area, and upgradient well UMD-3, contained perchlorate 
concentrations of 5.14 µg/L and 7.10 µg/L, respectively. 
 
 
 

MADEP                             August 23, 2005   
Evaluation of Perchlorate Contamination              Draft Report 
at a Fireworks Display    

Page 8 of 29 



 

MADEP                                  August 23, 2005   
Evaluation of Perchlorate Contamination                 Draft Report 
at a Fireworks Display    

Page 9 of 29 



 

Table 3 
University of Massachusetts Dartmouth Campus 

Perchlorate Study Area 
December 2004 Slug Test Results 

 

Well Hydraulic Conductivity (gallons/day/ft2 ) 
    
UMD-5 33.3 
    
UMD-6 10.8 
    
UMD-7 5.18 
  

 
 

Table 4 
University of Massachusetts Dartmouth Campus 

Perchlorate Study Area 
Summary of Groundwater Monitoring Results 

 
  Sampling Event 
  Jun-04 Aug-04 Sep-04 Oct-04 Dec-04 Feb-05 
Well Location Perchlorate Concentration (µg/l) 
         
UMD-1 5.14 2.39 3.38 1.67 <1 <1 
         
UMD-2 36.2 28.5 34.1 32.8 13.4 9.42* 
          
UMD-3 7.1 5.37 7.96 7.5 0.915J 1.98 
         
UMD-4 <1 <1 <1 <1 <1 <1 
         
UMD-5 NA <1 <1 <1 0.644J 0.265J 
         
UMD-6 NA <1 <1 2.71 2.09 1.98 
         
UMD-7 NA 62.2 40.1 31.2 20.5 24.8 
         
UMD-8 NA 37.4 20.7 37.4 25.8 23 
              
NA-Not Analyzed      
J-Estimated Value      
* Sampled on March 23, 2005      
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5.1.4 August 2004 Sampling Results 
 
Groundwater samples were collected on August 30, 2004 from wells UMD-1 through UMD-8.  
The results of sampling ranged from non-detect at wells UMD-4, 5, and 6 to 62.2 µg/L at well 
UMD-7.  The perchlorate concentrations detected at UMD-1 (2.39 µg/L), UMD-2 (28.5 µg/L), 
and UMD-3 (5.37 µg/L) were lower than the concentrations detected in the June 2004 sampling 
event.  The perchlorate concentration detected at well UMD-8 was 37.4 µg/L.  Wells UMD-2, 
UMD-3, UMD-7, and UMD-8 are located in the vicinity of the launch area in the prevailing 
wind direction recorded during several of the past fireworks displays. The results of the August 
2004 sampling event are presented in Table 4 and Figure 4. 
 
5.1.5 September 2004 Sampling Results 
 
Monitoring wells UMD-1 through UMD-8 were sampled on September 13, 2004, one week after 
the fireworks display, which occurred on September 6, 2004.  Sampling was conducted 
immediately following a rain event to allow for potential leaching of perchlorate from the vadose 
zone into groundwater.  The results ranged from non-detect at wells UMD-4, UMD-5, and 
UMD-6 to 40.1 µg/L at well UMD-7.  The perchlorate concentration decreased at well UMD-8 
(20.7 µg/L).  The concentrations of perchlorate increased at wells UMD-1 (3.38 µg/L), UMD-2 
(34.1 µg/L), and UMD-3 (7.96 µg/L).  The results of the September 2004 sampling event are 
presented in Table 4 and Figure 4. 
 
5.1.6 October 2004 Sampling Results 
 
Groundwater sampling occurred on October 15, 2004 at wells UMD-1 through UMD-8.  The 
results of the October event ranged from non-detect at wells UMD-4 and UMD-5 to 37.4 µg/L at 
well UMD-8.  Wells UMD-2 and UMD-7 contained 32.8 µg/L and 31.2 µg/L of perchlorate, 
respectively.  Well UMD-1 contained 1.67 µg/L of perchlorate. Downgradient well UMD-6 
contained 2.71 µg/L of perchlorate.  This well was non-detect during the previous two sampling 
rounds. The results of the October 2004 sampling event are presented in Table 4 and Figure 4. 
 
5.1.7 December 2004 Sampling Results 
 
Groundwater sampling occurred at wells UMD-1 through UMD-8 on December 6, 2004.  The 
results of the December 2004 event ranged from non-detect at wells UMD-1 and UMD-4 to 25.8 
µg/L at well UMD-8.  Well UMD-7 contained 20.5 µg/L of perchlorate.  Downgradient wells 
UMD-6 and UMD-5 contained 2.09 µg/L and 0.644J µg/L of perchlorate, respectively.  Well 
UMD-5 was non-detect during the previous three rounds of monitoring.  Wells UMD-2 and 
UMD-3 contained 13.4 µg/L and 0.915 J µg/L of perchlorate, respectively.  The results of the 
December 2004 sampling event are presented in Table 4 and Figure 4.   
 
5.1.8  February 2005 Sampling Results 
 
Groundwater sampling occurred at wells UMD-1 through UMD-8 on February 24, 2005.  The 
results of the February 2005 event ranged from non-detect at wells UMD-1 and UMD-4 to 24.8 
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µg/L at well UMD-7.  Well UMD-8 contained 23 µg/L of perchlorate.  Downgradient wells 
UMD-6 and UMD-5 contained 1.98 µg/L and 0.265J µg/L of perchlorate, respectively.  
Upgradient well UMD-3 contained 1.98 µg/L of perchlorate.  UMD-2 was not sampled on 
February 24, 2005 because it was not possible to locate this well under the snow.  This well was 
resampled on March 23, 2005.   The results of the February sampling event are presented in 
Table 4 and on Figure 4.   
 
5.1.9 March 2005 Sampling Results 
 
Groundwater sampling occurred at wells UMD-2, MW-1 and MW-23 on March 23, 2005.  The 
concentration of perchlorate detected in well UMD-2 was 9.42 µg/L.  The other sampling results 
indicated no detectable concentrations of perchlorate in MW-23 and 0.257J µg/L in MW-1.  The 
results of the March 2005 sampling at well UMD-2 are presented in Table 4 and on Figure 4. 
 
Figure 5 presents the analytical results for the six monitoring rounds for wells UMD-1 through 
UMD-8. 
 
5.2 Soil 
 
The locations of soil sampling events are displayed in Figure 6 through 8. 
 
5.2.1 June 2004 Sampling Results 
 
On June 25, 2004, MADEP personnel collected ten discrete surficial soil samples (UMD SS-1 
through UMD SS-10) from 0 to 1-inch bgs at the Perchlorate Study Area.  Two of the samples 
(UMD SS-1, UMD SS-2) were collected in close proximity to wells UMD-2 and UMD-3; the 
remaining eight soil samples were collected around the launch area.  Figures 6 and 7 show the 
locations of the June 2004 sampling event.   In order to create a more representative sample of 
surficial soil while trying to be cost effective, soil samples were collected discretely, but 
composited by laboratory personnel. Three composite samples were formed from seven of the 
ten discrete samples.  Composite 1 was comprised of UMD SS-1 and UMD SS-2; Composite 2 
was comprised of UMD SS-3, UMD SS-4 and UMD SS-5; and Composite 3 was comprised of 
UMD SS-6 and UMD SS-7.  Only Composite Samples 2 and 3 were analyzed; the results 
indicated no detectable concentrations of perchlorate. The remaining composite sample and the 
ten discrete samples were not analyzed.  The sample results of the June 2004 soil sampling are 
provided on Table 5. 
 
5.2.2 September 2004 Soil Sampling Results 
 
The fireworks display was performed on the evening of September 6, 2004.  This 30-minute 
event was rescheduled from July 2, 2004 due to inclement weather. Soil samples were collected 
during the morning of September 7, 2004 to evaluate impacts of perchlorate in the shallow 
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Figure 5
University of Massachusetts Dartmouth Campus

Perchlorate Study Area
Groundwater Sampling Results Over Time
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Table 5 
University of Massachusetts Dartmouth Campus 

Perchlorate Study Area 
June 28, 2004 Soil Sampling Results 

  
Sample Location Perchlorate Concentration (µg/kg) 
    
UMD SS-1 NA 
    
UMD SS-2 NA 
    
UMD SS-3 NA 
    
UMD SS-4 NA 
    
UMD SS-5 NA 
    
UMD SS-6 NA 
    
UMD SS-7 NA 
    
UMD SS-8 NA 
    
UMD SS-9 NA 
    
UMD SS-10 NA 
    
Composite 1a NA 
    
Composite 2b ND 
    
Composite 3c ND 
    
    
Notes:   
aComposite of UMD SS-1 and UMD SS-2 
bComposite of UMD SS-3, UMD SS-4, and UMD SS-5 
cComposite of UMD SS-6 and UMD SS-7 
ND-Not Detected   
NA-Not Analyzed   
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subsurface caused by fallout from the fireworks.  Due to the high solubility and mobility of 
perchlorate, soil samples were collected within 12 to 15 hours after the fireworks event.  No 
rainfall had occurred within this timeframe.  Prior to sample collection, the area was visually 
inspected for paper fireworks debris because of concerns that the debris was a continuing source 
of perchlorate contamination to soil and groundwater in the area.  Based on this inspection,  
approximately 1 gallon of debris, predominately scrap paper, was observed in the area.  The 
immediate area around the “finale” launch site appeared to be covered with a brownish-gray,  
coarse-grained, salt-like substance.  The salt-like particles were located on the surface of the soil 
and grass around the launch area 
 
Ten discrete surficial soil samples (UMD SS-1A through UMD SS-10A) were collected by 
MADEP personnel.  Figures 7 and 8 provide the locations of this sampling event.  Of the total, 
six discrete samples (UMD SS-1A, UMD SS-2A, UMD SS-5A, UMD SS-6A, UMD SS-7A, and 
UMD SS-8A) were collected from the immediate vicinity of wells UMD-2, UMD-3, UMD-5, 
UMD-6, UMD-7, and UMD-8, and the remaining four discrete samples (UMD SS-3A, UMD 
SS-4A, UMD SS-9A, and UMD SS-10A) were collected from the vicinity of the “finale” launch 
area (UMD-1).  All samples were collected from 0 to 1-inch bgs.  The sample locations were 
biased based on the appearance of the salt-like substance present following the fireworks display.   
 
Four composite samples were prepared by Alpha Analytical.  Composite 1 was comprised of 
UMD SS-1A and UMD SS-2A, Composite 2 was comprised of UMD SS-3A, UMD SS-4A, 
Composite 3 was comprised of UMD SS-5A and UMD SS-6A, and composite 4 was comprised 
of UMD SS-9A and UMD SS-10A.   
 
The four composite samples were analyzed initially and the perchlorate results ranged from non-
detect for Composites 1 and 3 to 130 µg/kg for Composite 2.  The perchlorate concentration 
detected in Composite 4 was 120 µg/kg.  Based on these results, discrete samples for locations 
SS-3A, SS-4A, SS-9A, and SS-10A were analyzed.  The results ranged from non-detect at SS-
4A and SS-9A to 560 µg/kg at SS-10A.  The concentration of perchlorate at location SS-3A was 
490 µg/kg. The results of the September 2004 soil sampling are provided in Table 6. 
  
6.0 Conceptual Site Model 
 
The conceptual site model for the Perchlorate Study Area is shown on Figure 9. 
 
Using a CSM approach, it is theorized that groundwater contamination results from two 
mechanisms: 
 

o The area-wide “fallout” of fine particulates emanating from the atmospheric deflagration 
of aerial shells, based upon wind direction and speed; and 

 
o The area-wide deposition and transport of shell fragments, emanating from ground-based 

launching operations as well as aerial bursts.  
 
While the fallout of fine particulates is thought to occur in a somewhat uniform manner, 
deposition of shell fragments and debris will be irregular, depending upon wind conditions, 
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Table 6 
University of Massachusetts Dartmouth Campus 

Perchlorate Study Area 
September 7, 2004 Soil Sampling Results 

 
  
Sample Location Perchlorate Concentration (µg/kg) 
    
UMD SS-1A NA 
    
UMD SS-2A NA 
    
UMD SS-3A 490 
    
UMD SS-4A ND 
    
UMD SS-5A NA 
    
UMD SS-6A NA 
    
UMD SS-7A NA 
    
UMD SS-8A NA 
    
UMD SS-9A ND 
    
UMD SS-10A 560 
    
Composite 1a ND 
    
Composite 2b 130 
    
Composite 3c ND 
    
Composite 4d 120 
    
Notes:   
aComposite of UMD SS-1A and UMD SS-2A 
bComposite of UMD SS-3A and UMD SS-4A 
cComposite of UMD SS-5A and UMD SS-6A 
dComposite of UMD SS-9A and UMD SS-10A 
ND-Not Detected   
NA-Not Analyzed   
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terrestrial features, and “housekeeping” practices.  Debris remaining on the ground for an 
extended period of time could provide a vehicle for point-source inputs of perchlorate to the soil 
and vadose zone, especially following precipitation events.  Other release mechanisms could 
include spillage, residue and debris from the launch area operations, or even the intentional 
burying of fireworks products (e.g., the burying of duds as a safety measure).  
 
7.0 Groundwater Modeling 
 
Groundwater fate and transport models were used to provide an “order-of-magnitude sense” of 
potential groundwater impacts from perchlorate-contaminated soils in the vicinity of the Study 
Area.  The scope of the modeling exercise included the prediction of the highest concentration of 
perchlorate at a downgradient well (UMD-6) and the prediction of concentration changes at this 
well over time.  SESOIL was used for modeling contaminant transport in the unsaturated zone 
and AT123D was used for modeling contaminant transport in the saturated zone. 
 
7.1 Assumptions 
 
Although “loading” to the groundwater is believed to be attributable to a combination of area-
wide particulate fallout and random/irregular deposition of firework debris, for simplicity, a 
small-area uniform-input condition was assumed. Specifically, a modeling source area was 
assumed to be approximately 150 feet by 150 feet, as indicated in Figure 10.  This is consistent 
with soil sampling result obtained at UMD after the September 2004 fireworks event, and, as 
was the case during that event, representative of a launch on a calm day with minimal debris 
release and/or accumulation. 
 
A model loading rate of 2.52 ug/cm2 was assumed in this one-half acre source area.  This is again 
based upon data from the September 2004 event, and a “worse case” value of 560 ug/kg 
perchlorate that was detected in the top 1-inch of the ground surface, approximately 20 feet 
northeast of the “finale” launch area. 
 
The hydraulic gradient varied significantly across the Perchlorate Study Area, ranging from 
0.007 ft/ft near wells UMD-1, UMD-6, and UMD-5, to 0.0267 ft/ in the vicinity of the launch 
area and wells UMD-1, UMD-7, and UMD-8.  The arithmetic mean of the gradients was 
calculated to be 0.0167 ft/ft and used to model perchlorate transport in the Study Area.   
 
The seepage velocity of groundwater was calculated to be 0.09 feet per day based on an effective 
porosity of 0.3, an average hydraulic conductivity of 12.30 gallons/day/ft2 and an average 
hydraulic gradient of 0.0167 ft/ft.   The hydraulic conductivity was estimated by geometrically 
averaging the borehole slug test results from wells UMD-5, UMD-6, and UMD-7.   
 
The model evaluated the concentration of perchlorate approximately 440 feet downgradient of 
the launch area at well UMD-6 at the water table, approximately 5 feet bgs. 
 
SESOIL was used to estimate the mass loading rates of perchlorate in groundwater based on the 
climate recorded at the New Bedford rain gauge station, the city adjacent to Dartmouth.  

MADEP                              August 23, 2005   
Evaluation of Perchlorate Contamination              Draft Report 
at a Fireworks Display    

Page 22 of 29 



 

 

MADEP                                   August 23, 2005   
Evaluation of Perchlorate Contamination                   Draft Report 
at a Fireworks Display    

Page 23 of 29 



 

The following input parameters were used in the SESOIL model: 
 
Soil Properties: 
• Soil Density = 1.8 g/cm2 
• Intrinsic Permeability = 6.65E-9 cm2 
• Disconnectivity Index = 8.5 
• Organic Carbon Content = 0.02 percent 
• Effective Porosity = 0.32 
 
Chemical Properties: 
• Solubility = 15,000 mg/l (based on potassium perchlorate) 
• Diffusion Coefficient = 0 
• Henry’s Law Coefficient = 0 
• Koc  = 0 
 
Application Parameters: 
• Number of Soil Layers = 2 
• Source Area = 150 feet by 150 feet  
• Steady application 
• Soil properties uniform with depth 
• Climate of the City of New Bedford, Massachusetts 

 
AT123D was then used to predict the concentration of perchlorate in groundwater in 
downgradient well UMD-6.  The following input parameters were used for this modeling 
exercise: 
 

• Aquifer is infinite in width 
• Hydraulic Gradient = 0.0167 ft/ft 
• Hydraulic Conductivity =0.02 meters/hour 
• Longitudinal Dispersivity = 5.910 meters  
• Transverse Dispersivity = 0.5910 meters 
• Vertical Dispersivity = 0.1477 meters 
• Organic Partitioning Coefficient = 0 
 

A copy of the input and output files for SESOIL and AT123D are provided in Appendix B. 
 
7.2 Modeling Results 
 
The model predicted that detectable concentrations (1 µg/l) of perchlorate would be present in 
UMD-6 in approximately 11.5 years.  The maximum concentration would be reached at this well 
in approximately 18 years at a concentration of 5.2 µg/l.    Figure 11 provides the predicted 
perchlorate concentrations at well UMD-6 with time to show the trend of migration and the time 
it is expected to peak at this location.   
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Figure 11

University of Massachusetts Dartmouth Campus
Perchlorate Study Area

Predicted Perchlorate Concentrations at Well UMD-6 Over Time
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Before and immediately after the 2004 fireworks display, well UMD-6 was non-detect for 
perchlorate (August 2004 and September 2004 events).  Since October 2004, approximately 2 
µg/l has been detected in this well, which is located approximately 440 feet downgradient of the 
launch area.  The model predicted concentrations of 1.0 µg/l and 2.18 µg/l (at the water table) in 
UMD-6 in approximately 11.5 and 13 years, respectively.  It is noted that with the exception of 
2003, fireworks displays have occurred at the launch area at least once a year since 1995. 
 
Although the predicted and measured concentrations at well UMD-6 are on the same order of 
magnitude, the following issues and limitations of the modeling exercise should be considered: 
 

• The model predicted the perchlorate concentration at downgradient well UMD-6 
based on one fireworks event.  There have been 11 events at the Perchlorate Study 
Area over the last ten years.  

• A conservative concentration of the contaminant and estimate of the source area 
was considered for modeling due to the limited soil data in the Perchlorate Study 
Area.  

• The maximum concentration of perchlorate in soil was assumed to be distributed 
over the entire source area. This is a conservative estimate and therefore if the 
actual averaged concentration was lower, a lower concentration may be expected 
at well UMD-6. 

• The boundary of the contaminated area is currently unknown. There are different 
contaminated sub-areas around the launch area. Since the source area is a 
sensitive parameter for the model, some uncertainty is introduced into the model 
results. 

• The modeled concentration profile of perchlorate in ambient groundwater is not 
uniform, i.e., the concentration is higher at the water table and becomes lower 
with depth. The measured concentration in the well is a concentration that is 
averaged over the entire screen height of the well.  Therefore, the model predicted                         
concentration at the water table is expected to be higher than the measured 
concentration. 

 
As new data become available the model parameters may be revised. 
 
8.0 Other Potential Sources of Perchlorate  
 
MADEP considered whether other potential sources of perchlorate could have caused 
contamination at the Perchlorate Study Area.  These perchlorate source considerations are shown 
on Figure 12.  The results of this effort indicate the following: 
 

• Blasting for various construction projects has occurred at the UMD campus over the last 
40 years.  Sixteen blasting permits were granted from the local fire department from 1964 
through 2004.  It is unknown at this time if perchlorate-containing agents were used for 
any blasting at the UMD campus.  However, the blasting operations located in the  
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vicinity of the Perchlorate Study Area occurred from 1966 through 1987 and it is unlikely 
that perchlorate was used as a blasting agent during that time period.   

 
• Sodium hypochlorite, which can contain perchlorate, has reportedly been used for 

disinfection at the UMD pool since 1978.  The pool is located at the Tripp Athletic Center, 
which is located about 2000 feet southeast of the Perchlorate Study Area (see Figure 12).  
There has reportedly been excessive loss of chlorinated water at the pool site leading 
campus officials to suspect leakage of pool water to the subsurface.  However, the pool is 
located downgradient of the Perchlorate Study Area and is unlikely the cause of perchlorate 
contamination. 

 
• No fertilizers or herbicides have been used on the UMD campus for at least the last five 

years. 
 
Other lines of evidence and consideration elements are also worth noting with respect to this issue: 
 

 Perchlorate was not detected in the groundwater sampled from groundwater monitoring 
wells at the campus power plant (“Oil Remediation Site” on Figure 12) suggesting that area-
wide sources like fertilizers, herbicides, and/or blasting activities do not appear likely. 

 
 The study area is located on the side of a hill, relatively high up in its sub-basin.  As 

displayed in Figure 11, there is only a small watershed (20-25 acres) topographically 
upgradient of the fireworks launch area.   If the groundwater recharge/flow zone mirrors 
this topographical condition – which is likely, considering the shallow depth to bedrock - 
there is only a limited area of the campus that could contribute perchlorate from other 
release sources and activities.   

 
9.0 Conclusions  
 
Based on field investigations and modeling efforts, it appears that 10 years of fireworks displays 
have resulted in perchlorate contamination in soil and groundwater at the Perchlorate Study Area. 
 
The results of soil sampling conducted the day after the 2004 fireworks display indicated that 
perchlorate was present in surficial soil.  The maximum concentration detected in the top 1-inch 
bgs at the launch area was 560 ug/kg. This suggests that the source of perchlorate was the fireworks 
since the sampling event conducted prior to the display showed no detectable levels of perchlorate 
in surficial soil in the launch area.  There are no other known sources of perchlorate at the UMD 
campus. 
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Levels of perchlorate above 1 µg/L were present in groundwater in the vicinity of the launch area 
(wells UMD-2, UMD-3, UMD-7 and UMD-8) prior to the September 2004 fireworks display.  
Supplemental monitoring since September 2004 has shown similar levels of perchlorate in these 
wells.  However, the concentrations of perchlorate detected in the upgradient wells UMD-2 and 
UMD-3 have decreased, thus indicating that the plume is moving downgradient.  The prevailing 
wind directions measured during a number of the past fireworks displays have been in the northeast 
(hydraulically upgradient) direction, which would lead to particulate fallout and debris deposition 
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and accumulation in the areas upgradient of the launch area.  Such a mechanism would explain the 
presence of higher levels of perchlorate in wells UMD 7, 8, 2, and 3.   
 
Perchlorate was not detected in downgradient wells UMD-5 and UMD-6 during the two events 
prior to the 2004 fireworks display.   However, perchlorate has been detected in well UMD-6 at a 
concentration of approximately 2 µg/l since October 2004.  The presence of perchlorate in UMD-6 
appears to be a result of 10 years of fireworks displays.  
 
The model predicted that a perchlorate concentration of 2 µg/l would be present at the water table 
in well UMD-6 in approximately 13 years.  The first fireworks event occurred at the Perchlorate 
Study over ten years ago, on July 1, 1995 and fireworks have been launched from the same location 
for all subsequent events.    The results measured at well UMD-6, up to 2 µg/l, are consistent with 
the model predictions, given the uncertainties previously described.  Although the modeling 
exercise only evaluated one fireworks event, it is reasonable to compare the results of the model to 
the results of field sampling in the area of the predicted leading edge of the plume.  Given that the 
ten fireworks events have occurred at the same location at the UMD campus, it is also expected that 
closer to the source area there would be a cumulative effect on the concentration of perchlorate 
present in the subsurface.  Therefore, the measured values of perchlorate closer to the source area 
would be expected  to be higher than the predicted values. 
 
Although there is limited soil and groundwater data present at the UMD site, the perchlorate 
concentrations predicted by the model and those detected during the groundwater monitoring are in 
relative agreement.   
 
10.0 Recommendations 
 
Based on the results of the fireworks study at the UMD campus, MADEP recommends the 
following: 
 

• Continue quarterly monitoring of groundwater at wells UMD-1 through UMD-8 to 
further assess groundwater conditions at the Perchlorate Study Area.  

• Conduct cleanup of fireworks debris immediately following fireworks events to 
ensure debris is not leaching into soil and groundwater. 

• Conduct air testing at a future fireworks display to assess perchlorate concentrations. 
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SESOIL INPUT AND OUTPUT FILE 
 



1 
 
 ******************************************************************************************************* 
 *****                                                                                             ***** 
 ***** SESOIL-84 :  SEASONAL CYCLES OF WATER, SEDIMENT, AND POLLUTANTS IN SOIL ENVIRONMENTS        ***** 
 *****                                                                                             ***** 
 ***** DEVELOPERS:  M. BONAZOUNTAS,ARTHUR D. LITTLE INC.  ,(617)864-5770,X5871                     ***** 
 *****              J. WAGNER     ,DIS/ADLPIPE, INC.      ,(617)492-1991,X5820                     ***** 
 *****                                                                                             ***** 
 ***** MODIFIED EXTENSIVELY BY:                                                                    ***** 
 ***** D.M. HETRICK                                                                                ***** 
 ***** OAK RIDGE NATIONAL LABORATORY                                                               ***** 
 ***** (615) 576-7556                                                                              ***** 
 ***** VERSION   :  JANUARY 1995                                                                   ***** 
 *****                                                                                             ***** 
 ******************************************************************************************************* 
 
 
                        ****** MONTHLY SESOIL MODEL OPERATION ****** 
                               MONTHLY SITE SPECIFIC SIMULATION 
 
 
 REGION          :      NEW BEDFORD                                      
 SOIL TYPE       :      Sand                                             
 COMPOUND        :      DEP_Perchlorate                                  
 WASHLOAD DATA   :                                                       
 APPLICATION AREA:      UMD-potassium perchlorate                        
 
 
 
      GENERAL INPUT PARAMETERS 
      ======================== 
 
 
      -- SOIL INPUT PARAMETERS -- 
 
 SOIL DENSITY (G/CM**3):                                   1.80     
 INTRINSIC PERMEABILITY (CM**2):                           .670E-08 
 DISCONNECTEDNESS INDEX (-):                               8.50     
 POROSITY (-):                                             .320     
 ORGANIC CARBON CONTENT (%):                               .200E-01 
 CATION EXCHANGE CAPACITY (MILLI EQ./100G DRY SOIL):       .000     
 FREUNDLICH EXPONENT (-):                                  1.00     
1 
 



      -- CHEMICAL INPUT PARAMETERS -- 
 
 SOLUBILITY (UG/ML):                                       .150E+05 
 DIFFUSION COEFFICIENT IN AIR (CM**2/SEC):                 .000     
 HENRYS LAW CONSTANT (M**3-ATM/MOLE):                      .000     
 ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC):            .000     
 ADSORPTION COEFFICIENT ON SOIL (K):                       .000     
 MOLECULAR  WEIGHT (G/MOL):                                139.     
 VALENCE (-):                                              .000     
 NEUTRAL HYDROLYSIS CONSTANT (/DAY):                       .000     
 BASE HYDROLYSIS CONSTANT (L/MOL-DAY):                     .000     
 ACID HYDROLYSIS CONSTANT (L/MOL-DAY):                     .000     
 DEGRADATION RATE IN MOISTURE (/DAY):                      .000     
 DEGRADATION RATE ON SOIL (/DAY):                          .000     
 LIGAND-POLLUTANT STABILITY CONSTANT (-):                  .000     
 NO. MOLES LIGAND/MOLE POLLUTANT (-):                      .000     
 LIGAND MOLECULAR WEIGHT (G/MOL):                          .000     
 
 
      -- APPLICATION INPUT PARAMETERS -- 
 
 NUMBER OF SOIL LAYERS:                                       2 
 YEARS TO BE SIMULATED:                                      10 
 AREA (CM**2):                                             0.210E+08 
 APPLICATION AREA LATITUDE (DEG.):                          41.6     
 SPILL (1) OR STEADY APPLICATION (0):                        0 
 MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.:  0 
 INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0)  0 
 DEPTHS (CM):                                                2.5     0.15E+03 
 NUMBER OF SUBLAYERS/LAYER                                         1        1 
 PH (CM):                                                   0.00     0.00     
 INTRINSIC PERMEABILITIES (CM**2):                          0.00     0.00     
 KDEL RATIOS (-):                                            1.0     
 KDES RATIOS (-):                                            1.0     
 OC RATIOS (-):                                              1.0     
 CEC RATIOS (-):                                             1.0     
 FRN RATIOS(-):                                              1.0     
 ADS RATIOS(-):                                              1.0     
1 



      YEAR -   1    MONTHLY INPUT PARAMETERS 
      ========    ======================== 
 
      -- CLIMATIC INPUT PARAMETERS -- 
 
                       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 TEMP. (DEG C)        12.810    7.250    2.250   -3.330   -3.330    2.250    7.250   12.810   18.360   23.920   23.920   18.360 
 CLOUD CVR (FRAC.)     0.610    0.700    0.700    0.610    0.610    0.610    0.610    0.700    0.610    0.610    0.610    0.610 
 REL. HUM.(FRAC.)      0.700    0.700    0.700    0.700    0.610    0.610    0.700    0.700    0.780    0.700    0.780    0.780 
 ALBEDO (-)            0.097    0.100    0.110    0.120    0.120    0.110    0.100    0.097    0.095    0.094    0.094    0.097 
 EVAPOT. (CM/DAY)      0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000 
 
 PRECIP. (CM)          3.500    4.440    4.420    4.230    3.950    4.230    3.980    3.520    3.120    2.840    4.270    3.390 
 M.TIME RAIN(DAYS)     0.190    0.250    0.240    0.210    0.180    0.230    0.230    0.230    0.200    0.190    0.220    0.190 
 M. STORM NO. (-)     13.100   13.250   13.800   11.860   12.880   13.560   13.810   12.840   10.990    8.230    9.610   11.900 
 M. SEASON (DAYS)     30.400   30.400   30.400   30.400   30.400   30.400   30.400   30.400   30.400   30.400   30.400   30.400 
 
 
 
      -- POLLUTANT INPUT PARAMETERS -- 
 
                          OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 POL. INP-1 (UG/CM**2)  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.52E+00 
 TRNSFORMD-1 (UG/CM**2) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 SINKS-1 (UG/CM**2)     0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 LIG.INPUT-1 (UG/CM**2) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 VOLATILIZATION MULT.-1 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 
 SURFACE RUNOFF MULT.   0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 POL. IN RAIN (FRAC-SL) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 
 
 POL. INP-L (UG/CM**2)  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 TRNSFORMD-L (UG/CM**2) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 SINKS-L (UG/CM**2)     0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 LIG.INPUT-L (UG/CM**2) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 VOLATILIZATION MULT.-L 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 
1 
  



     YEAR -   2    MONTHLY INPUT PARAMETERS 
      ========    ======================== 
 
      -- CLIMATIC INPUT PARAMETERS ARE SAME AS LAST YEAR 
 
 
 
      -- POLLUTANT INPUT PARAMETERS -- 
 
                          OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 POL. INP-1 (UG/CM**2)  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 TRNSFORMD-1 (UG/CM**2) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 SINKS-1 (UG/CM**2)     0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 LIG.INPUT-1 (UG/CM**2) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 VOLATILIZATION MULT.-1 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 
 SURFACE RUNOFF MULT.   0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 POL. IN RAIN (FRAC-SL) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 
 
 POL. INP-L (UG/CM**2)  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 TRNSFORMD-L (UG/CM**2) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 SINKS-L (UG/CM**2)     0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 LIG.INPUT-L (UG/CM**2) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
 VOLATILIZATION MULT.-L 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 
1 
      YEAR -   3    MONTHLY INPUT PARAMETERS 
      ========    ======================== 
 
      -- CLIMATIC INPUT PARAMETERS ARE SAME AS LAST YEAR 
 
      -- POLLUTANT INPUT PARAMETERS ARE SAME AS LAST YEAR 
1 
      YEAR -   4    MONTHLY INPUT PARAMETERS 
      ========    ======================== 
 
      -- CLIMATIC INPUT PARAMETERS ARE SAME AS LAST YEAR 
 
      -- POLLUTANT INPUT PARAMETERS ARE SAME AS LAST YEAR 
1 



      YEAR -   5    MONTHLY INPUT PARAMETERS 
      ========    ======================== 
 
      -- CLIMATIC INPUT PARAMETERS ARE SAME AS LAST YEAR 
 
      -- POLLUTANT INPUT PARAMETERS ARE SAME AS LAST YEAR 
1 
      YEAR -   6    MONTHLY INPUT PARAMETERS 
      ========    ======================== 
 
      -- CLIMATIC INPUT PARAMETERS ARE SAME AS LAST YEAR 
 
      -- POLLUTANT INPUT PARAMETERS ARE SAME AS LAST YEAR 
1 
      YEAR -   7    MONTHLY INPUT PARAMETERS 
      ========    ======================== 
 
      -- CLIMATIC INPUT PARAMETERS ARE SAME AS LAST YEAR 
 
      -- POLLUTANT INPUT PARAMETERS ARE SAME AS LAST YEAR 
1 
      YEAR -   8    MONTHLY INPUT PARAMETERS 
      ========    ======================== 
 
      -- CLIMATIC INPUT PARAMETERS ARE SAME AS LAST YEAR 
 
      -- POLLUTANT INPUT PARAMETERS ARE SAME AS LAST YEAR 
1 
      YEAR -   9    MONTHLY INPUT PARAMETERS 
      ========    ======================== 
 
      -- CLIMATIC INPUT PARAMETERS ARE SAME AS LAST YEAR 
 
      -- POLLUTANT INPUT PARAMETERS ARE SAME AS LAST YEAR 
1 



      YEAR -  10    MONTHLY INPUT PARAMETERS 
      ========    ======================== 
 
      -- CLIMATIC INPUT PARAMETERS ARE SAME AS LAST YEAR 
 
      -- POLLUTANT INPUT PARAMETERS ARE SAME AS LAST YEAR 
 
 **** WARNING (MONTH 3) - PROBLEM IN HYDRO CYCLE: BETA GREATER THAN 0.5 
     RAINFALL MAY NOT FOLLOW POISSON DISTRIBUTION 
 
 **** WARNING (MONTH 3) - PROBLEM IN HYDRO CYCLE: W EQUALS OR EXCEEDS EP 
     W SET TO EP 
 
 **** WARNING (MONTH 7) - PROBLEM IN HYDRO CYCLE: BETA GREATER THAN 0.5 
     RAINFALL MAY NOT FOLLOW POISSON DISTRIBUTION 
1 
 
 
 
 
 
 
  



     YEAR -   1    MONTHLY RESULTS (OUTPUT) 
      ========    ======================== 
 
 
 
 
 
      -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 
 
                       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 MOIS. IN L1 (%)      12.599   15.895   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 MOIS. BELOW L1 (%)   12.599   15.895   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 PRECIPATION (CM)      3.494    4.452    4.422    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 NET INFILT. (CM)      3.494    4.452    4.422    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 EVAPOTRANS. (CM)      4.078    1.842    0.797    0.928    2.357    4.505    4.644    4.323    4.026    3.780    4.852    4.267 
 MOIS. RETEN (CM)      0.004    0.419    0.114    0.033   -0.122   -0.272   -0.150   -0.077   -0.032    0.004    0.090   -0.073 
 SUR. RUNOFF (CM)      0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000 
 GRW. RUNOFF (CM)     -0.589    2.192    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 YIELD (CM)           -0.589    2.192    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 
 PAU/MPA (GZU)         0.998    1.003    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 PA/MPA (GZ)           0.998    1.003    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 
1                     -- POLLUTANT MASS INPUT TO COLUMN (UG) - INCLUDES INITIAL POLLUTANT CONCENTRATIONS -- 
                      ------------------------------------------------------------------------------------- 
 
 
                OCT       NOV       DEC       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP 
 
 PRECIP.     0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD UPPER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.292E+07 
 LOAD LOWER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 TOTAL INPUT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.292E+07 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 
 



      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 IN SOIL MOI 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.929E+06 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 IN SOIL MOI 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.899E+07 
 
 
 
      -- POLLUTANT CONCENTRATIONS (UG/ML) OR (UG/G) -- NOTE: IF CONCENTRATIONS ARE ZERO FOR EACH MONTH, THEY ARE NOT PRINTED -- 
      ------------------------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 MOISTURE    0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.110E-01 
 %SOLUBILITY 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.073E-03 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 MOISTURE    0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.291E-01 
 %SOLUBILITY 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.609E-04 
 
 
 POL DEP CM  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.520E+01 
1                            YEAR -   1 ANNUAL SUMMARY REPORT 
                             ================================== 
 
 
        -- TOTAL INPUTS (UG) -- 
 
 
 UPPER SOIL ZONE              5.292E+07 
 LOWER SOIL ZONE              0.000E+00 
 
 



           -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 AVERAGE SOIL MOISTURE ZONE 1 (%)               13.815 
 AVERAGE SOIL MOISTURE BELOW ZONE 1 (%)         13.815 
 TOTAL PRECIPITATION (CM)                       46.048 
 TOTAL INFILTRATION (CM)                        46.048 
 TOTAL EVAPOTRANSPIRATION (CM)                  40.400 
 TOTAL SURFACE RUNOFF (CM)                       0.000 
 TOTAL GRW RUNOFF (CM)                           5.712 
 TOTAL MOISTURE RETENTION (CM)                  -0.064 
 TOTAL YIELD (CM)                                5.712 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 FOR FINAL MASS IN SOIL MOI., ADS. ON SOIL, SOIL AIR, IMMOBIL CEC, COMPLEXED, AND PURE PHASE FOR EACH SUBLAYER, SEE ABOVE (MONTH SEP) 
 ------------------------------------------------------------------------------------------------------------------------------------ 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
1                         -- AVERAGE POLLUTANT CONCENTRATIONS --  NOTE: ONLY NON-ZERO VALUES ARE PRINTED -- 
                          --------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  5.092E-02 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.076E-02 
 
 
                                     MAX. POLL. DEPTH (M)   1.520E-01 
 



 **** WARNING (MONTH 3) - PROBLEM IN HYDRO CYCLE: BETA GREATER THAN 0.5 
     RAINFALL MAY NOT FOLLOW POISSON DISTRIBUTION 
 
 **** WARNING (MONTH 3) - PROBLEM IN HYDRO CYCLE: W EQUALS OR EXCEEDS EP 
     W SET TO EP 
 
 **** WARNING (MONTH 7) - PROBLEM IN HYDRO CYCLE: BETA GREATER THAN 0.5 
     RAINFALL MAY NOT FOLLOW POISSON DISTRIBUTION 
1 
 
 
 
 
 
 
      YEAR -   2    MONTHLY RESULTS (OUTPUT) 
      ========    ======================== 
 
 
 
 
 
      -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 
 
                       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 MOIS. IN L1 (%)      12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 MOIS. BELOW L1 (%)   12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 PRECIPATION (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 NET INFILT. (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 EVAPOTRANS. (CM)      4.034    1.842    0.797    0.928    2.357    4.505    4.644    4.323    4.026    3.780    4.852    4.267 
 MOIS. RETEN (CM)      0.057    0.427    0.118    0.033   -0.122   -0.272   -0.150   -0.077   -0.032    0.004    0.090   -0.073 
 SUR. RUNOFF (CM)      0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000 
 GRW. RUNOFF (CM)     -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 YIELD (CM)           -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 
 PAU/MPA (GZU)         0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 PA/MPA (GZ)           0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 



1                                           -- POLLUTANT MASS INPUT TO COLUMN (UG) -- 
                                            ----------------------------------------- 
 
 
                OCT       NOV       DEC       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP 
 
 PRECIP.     0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD UPPER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD LOWER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 TOTAL INPUT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 IN SOIL MOI 1.060E+02 8.461E-02 8.956E-02 9.093E-02 8.581E-02 7.437E-02 6.806E-02 6.482E-02 6.345E-02 6.362E-02 6.738E-02 6.430E-02 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 IN SOIL MOI 5.292E+07 5.292E+07 5.292E+07 5.292E+07 5.292E+07 5.292E+07 5.292E+07 5.292E+07 5.292E+07 5.292E+07 5.292E+07 5.292E+07 
 
 
 
      -- POLLUTANT CONCENTRATIONS (UG/ML) OR (UG/G) -- NOTE: IF CONCENTRATIONS ARE ZERO FOR EACH MONTH, THEY ARE NOT PRINTED -- 
      ------------------------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 MOISTURE    1.590E-05 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 
 %SOLUBILITY 1.060E-07 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 
 



      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 MOISTURE    1.345E-01 1.060E-01 1.001E-01 9.864E-02 1.045E-01 1.206E-01 1.318E-01 1.384E-01 1.414E-01 1.410E-01 1.331E-01 1.395E-01 
 %SOLUBILITY 8.966E-04 7.067E-04 6.676E-04 6.576E-04 6.968E-04 8.040E-04 8.786E-04 9.226E-04 9.424E-04 9.399E-04 8.875E-04 9.299E-04 
 
 
 POL DEP CM  2.872E+01 4.922E+01 7.282E+01 9.490E+01 1.125E+02 1.276E+02 1.430E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 
1                            YEAR -   2 ANNUAL SUMMARY REPORT 
                             ================================== 
 
 
        -- TOTAL INPUTS (UG) -- 
 
 
 UPPER SOIL ZONE              0.000E+00 
 LOWER SOIL ZONE              0.000E+00 
 
 
           -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 AVERAGE SOIL MOISTURE ZONE 1 (%)               13.805 
 AVERAGE SOIL MOISTURE BELOW ZONE 1 (%)         13.805 
 TOTAL PRECIPITATION (CM)                       45.983 
 TOTAL INFILTRATION (CM)                        45.983 
 TOTAL EVAPOTRANSPIRATION (CM)                  40.356 
 TOTAL SURFACE RUNOFF (CM)                       0.000 
 TOTAL GRW RUNOFF (CM)                           5.626 
 TOTAL MOISTURE RETENTION (CM)                   0.001 
 TOTAL YIELD (CM)                                5.626 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 FOR FINAL MASS IN SOIL MOI., ADS. ON SOIL, SOIL AIR, IMMOBIL CEC, COMPLEXED, AND PURE PHASE FOR EACH SUBLAYER, SEE ABOVE (MONTH SEP) 
 ------------------------------------------------------------------------------------------------------------------------------------ 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 



 
1                         -- AVERAGE POLLUTANT CONCENTRATIONS --  NOTE: ONLY NON-ZERO VALUES ARE PRINTED -- 
                          --------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.334E-06 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.241E-01 
 
 
                                     MAX. POLL. DEPTH (M)   1.524E+00 
1 
 
 
 
 
 
 
   



    YEAR -   3    MONTHLY RESULTS (OUTPUT) 
      ========    ======================== 
 
      -- HYDROLOGIC CYCLE COMPONENTS -- 
 
                       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 MOIS. IN L1 (%)      12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 MOIS. BELOW L1 (%)   12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 PRECIPATION (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 NET INFILT. (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 EVAPOTRANS. (CM)      4.034    1.842    0.797    0.928    2.357    4.505    4.644    4.323    4.026    3.780    4.852    4.267 
 MOIS. RETEN (CM)      0.057    0.427    0.118    0.033   -0.122   -0.272   -0.150   -0.077   -0.032    0.004    0.090   -0.073 
 SUR. RUNOFF (CM)      0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000 
 GRW. RUNOFF (CM)     -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 YIELD (CM)           -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 
 PAU/MPA (GZU)         0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 PA/MPA (GZ)           0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 
 
1                                           -- POLLUTANT MASS INPUT TO COLUMN (UG) -- 
                                            ----------------------------------------- 
 
 
                OCT       NOV       DEC       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP 
 
 PRECIP.     0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD UPPER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD LOWER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 TOTAL INPUT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 IN SOIL MOI 6.669E-02 8.461E-02 8.956E-02 9.093E-02 8.581E-02 7.437E-02 6.806E-02 6.482E-02 6.345E-02 6.362E-02 6.738E-02 6.430E-02 
 



      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 IN SOIL MOI 5.292E+07 4.837E+07 4.209E+07 3.701E+07 3.445E+07 3.440E+07 3.440E+07 3.440E+07 3.440E+07 3.440E+07 3.440E+07 3.440E+07 
 GWR. RUNOFF 0.000E+00 4.545E+06 6.287E+06 5.079E+06 2.558E+06 5.440E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 
 
      -- POLLUTANT CONCENTRATIONS (UG/ML) OR (UG/G) -- NOTE: IF CONCENTRATIONS ARE ZERO FOR EACH MONTH, THEY ARE NOT PRINTED -- 
      ------------------------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 MOISTURE    1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 
 %SOLUBILITY 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 MOISTURE    1.345E-01 9.690E-02 7.964E-02 6.898E-02 6.805E-02 7.838E-02 8.566E-02 8.994E-02 9.188E-02 9.163E-02 8.653E-02 9.066E-02 
 %SOLUBILITY 8.966E-04 6.460E-04 5.310E-04 4.599E-04 4.536E-04 5.226E-04 5.711E-04 5.996E-04 6.125E-04 6.109E-04 5.768E-04 6.044E-04 
 
 
 POL DEP CM  1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 
1                            YEAR -   3 ANNUAL SUMMARY REPORT 
                             ================================== 
 
 
        -- TOTAL INPUTS (UG) -- 
 
 
 UPPER SOIL ZONE              0.000E+00 
 LOWER SOIL ZONE              0.000E+00 
 
 



           -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 AVERAGE SOIL MOISTURE ZONE 1 (%)               13.805 
 AVERAGE SOIL MOISTURE BELOW ZONE 1 (%)         13.805 
 TOTAL PRECIPITATION (CM)                       45.983 
 TOTAL INFILTRATION (CM)                        45.983 
 TOTAL EVAPOTRANSPIRATION (CM)                  40.356 
 TOTAL SURFACE RUNOFF (CM)                       0.000 
 TOTAL GRW RUNOFF (CM)                           5.626 
 TOTAL MOISTURE RETENTION (CM)                   0.001 
 TOTAL YIELD (CM)                                5.626 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 FOR FINAL MASS IN SOIL MOI., ADS. ON SOIL, SOIL AIR, IMMOBIL CEC, COMPLEXED, AND PURE PHASE FOR EACH SUBLAYER, SEE ABOVE (MONTH SEP) 
 ------------------------------------------------------------------------------------------------------------------------------------ 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                TOTAL IN GROUNDWATER RUNOFF       1.852E+07 
1                         -- AVERAGE POLLUTANT CONCENTRATIONS --  NOTE: ONLY NON-ZERO VALUES ARE PRINTED -- 
                          --------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.000E-08 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  8.856E-02 
 
                                     MAX. POLL. DEPTH (M)   1.524E+00 
1 



      YEAR -   4    MONTHLY RESULTS (OUTPUT) 
      ========    ======================== 
 
      -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 
                       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 MOIS. IN L1 (%)      12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 MOIS. BELOW L1 (%)   12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 PRECIPATION (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 NET INFILT. (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 EVAPOTRANS. (CM)      4.034    1.842    0.797    0.928    2.357    4.505    4.644    4.323    4.026    3.780    4.852    4.267 
 MOIS. RETEN (CM)      0.057    0.427    0.118    0.033   -0.122   -0.272   -0.150   -0.077   -0.032    0.004    0.090   -0.073 
 SUR. RUNOFF (CM)      0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000 
 GRW. RUNOFF (CM)     -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 YIELD (CM)           -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 
 PAU/MPA (GZU)         0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 PA/MPA (GZ)           0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 
1                                           -- POLLUTANT MASS INPUT TO COLUMN (UG) -- 
                                            ----------------------------------------- 
 
 
                OCT       NOV       DEC       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP 
 
 PRECIP.     0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD UPPER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD LOWER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 TOTAL INPUT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 IN SOIL MOI 6.669E-02 8.461E-02 8.956E-02 9.093E-02 8.581E-02 7.437E-02 6.806E-02 6.482E-02 6.345E-02 6.362E-02 6.738E-02 6.430E-02 
 



      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 IN SOIL MOI 3.440E+07 3.144E+07 2.736E+07 2.405E+07 2.239E+07 2.236E+07 2.236E+07 2.236E+07 2.236E+07 2.236E+07 2.236E+07 2.236E+07 
 GWR. RUNOFF 0.000E+00 2.954E+06 4.086E+06 3.301E+06 1.663E+06 3.536E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 
 
      -- POLLUTANT CONCENTRATIONS (UG/ML) OR (UG/G) -- NOTE: IF CONCENTRATIONS ARE ZERO FOR EACH MONTH, THEY ARE NOT PRINTED -- 
      ------------------------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 MOISTURE    1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 
 %SOLUBILITY 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 MOISTURE    8.741E-02 6.298E-02 5.177E-02 4.484E-02 4.423E-02 5.095E-02 5.567E-02 5.846E-02 5.972E-02 5.956E-02 5.624E-02 5.893E-02 
 %SOLUBILITY 5.827E-04 4.199E-04 3.451E-04 2.989E-04 2.949E-04 3.396E-04 3.712E-04 3.897E-04 3.981E-04 3.971E-04 3.749E-04 3.928E-04 
 
 
 POL DEP CM  1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 
1                            YEAR -   4 ANNUAL SUMMARY REPORT 
                             ================================== 
 
 
        -- TOTAL INPUTS (UG) -- 
 
 
 UPPER SOIL ZONE              0.000E+00 
 LOWER SOIL ZONE              0.000E+00 
 
 



           -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 AVERAGE SOIL MOISTURE ZONE 1 (%)               13.805 
 AVERAGE SOIL MOISTURE BELOW ZONE 1 (%)         13.805 
 TOTAL PRECIPITATION (CM)                       45.983 
 TOTAL INFILTRATION (CM)                        45.983 
 TOTAL EVAPOTRANSPIRATION (CM)                  40.356 
 TOTAL SURFACE RUNOFF (CM)                       0.000 
 TOTAL GRW RUNOFF (CM)                           5.626 
 TOTAL MOISTURE RETENTION (CM)                   0.001 
 TOTAL YIELD (CM)                                5.626 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 FOR FINAL MASS IN SOIL MOI., ADS. ON SOIL, SOIL AIR, IMMOBIL CEC, COMPLEXED, AND PURE PHASE FOR EACH SUBLAYER, SEE ABOVE (MONTH SEP) 
 ------------------------------------------------------------------------------------------------------------------------------------ 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                TOTAL IN GROUNDWATER RUNOFF       1.204E+07 
1                         -- AVERAGE POLLUTANT CONCENTRATIONS --  NOTE: ONLY NON-ZERO VALUES ARE PRINTED -- 
                          --------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.000E-08 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  5.756E-02 
 
 
                                     MAX. POLL. DEPTH (M)   1.524E+00 



1 
      YEAR -   5    MONTHLY RESULTS (OUTPUT) 
      ========    ======================== 
 
      -- HYDROLOGIC CYCLE COMPONENTS -- 
 
                       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 MOIS. IN L1 (%)      12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 MOIS. BELOW L1 (%)   12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 PRECIPATION (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 NET INFILT. (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 EVAPOTRANS. (CM)      4.034    1.842    0.797    0.928    2.357    4.505    4.644    4.323    4.026    3.780    4.852    4.267 
 MOIS. RETEN (CM)      0.057    0.427    0.118    0.033   -0.122   -0.272   -0.150   -0.077   -0.032    0.004    0.090   -0.073 
 SUR. RUNOFF (CM)      0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000 
 GRW. RUNOFF (CM)     -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 YIELD (CM)           -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 
 PAU/MPA (GZU)         0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 PA/MPA (GZ)           0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 
1                                           -- POLLUTANT MASS INPUT TO COLUMN (UG) -- 
                                            ----------------------------------------- 
 
 
                OCT       NOV       DEC       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP 
 
 PRECIP.     0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD UPPER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD LOWER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 TOTAL INPUT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 IN SOIL MOI 6.669E-02 8.461E-02 8.956E-02 9.093E-02 8.581E-02 7.437E-02 6.806E-02 6.482E-02 6.345E-02 6.362E-02 6.738E-02 6.430E-02 
 



      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 IN SOIL MOI 2.236E+07 2.044E+07 1.778E+07 1.563E+07 1.455E+07 1.453E+07 1.453E+07 1.453E+07 1.453E+07 1.453E+07 1.453E+07 1.453E+07 
 GWR. RUNOFF 0.000E+00 1.920E+06 2.656E+06 2.145E+06 1.081E+06 2.298E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 
 
      -- POLLUTANT CONCENTRATIONS (UG/ML) OR (UG/G) -- NOTE: IF CONCENTRATIONS ARE ZERO FOR EACH MONTH, THEY ARE NOT PRINTED -- 
      ------------------------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 MOISTURE    1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 
 %SOLUBILITY 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 MOISTURE    5.681E-02 4.093E-02 3.365E-02 2.914E-02 2.875E-02 3.311E-02 3.619E-02 3.800E-02 3.881E-02 3.871E-02 3.655E-02 3.830E-02 
 %SOLUBILITY 3.788E-04 2.729E-04 2.243E-04 1.943E-04 1.916E-04 2.208E-04 2.412E-04 2.533E-04 2.588E-04 2.581E-04 2.437E-04 2.553E-04 
 
 
 POL DEP CM  1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 
1                            YEAR -   5 ANNUAL SUMMARY REPORT 
                             ================================== 
 
 
        -- TOTAL INPUTS (UG) -- 
 
 
 UPPER SOIL ZONE              0.000E+00 
 LOWER SOIL ZONE              0.000E+00 
 
 



           -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 AVERAGE SOIL MOISTURE ZONE 1 (%)               13.805 
 AVERAGE SOIL MOISTURE BELOW ZONE 1 (%)         13.805 
 TOTAL PRECIPITATION (CM)                       45.983 
 TOTAL INFILTRATION (CM)                        45.983 
 TOTAL EVAPOTRANSPIRATION (CM)                  40.356 
 TOTAL SURFACE RUNOFF (CM)                       0.000 
 TOTAL GRW RUNOFF (CM)                           5.626 
 TOTAL MOISTURE RETENTION (CM)                   0.001 
 TOTAL YIELD (CM)                                5.626 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 FOR FINAL MASS IN SOIL MOI., ADS. ON SOIL, SOIL AIR, IMMOBIL CEC, COMPLEXED, AND PURE PHASE FOR EACH SUBLAYER, SEE ABOVE (MONTH SEP) 
 ------------------------------------------------------------------------------------------------------------------------------------ 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                TOTAL IN GROUNDWATER RUNOFF       7.825E+06 
1                         -- AVERAGE POLLUTANT CONCENTRATIONS --  NOTE: ONLY NON-ZERO VALUES ARE PRINTED -- 
                          --------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.000E-08 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  3.741E-02 
 
 
                                     MAX. POLL. DEPTH (M)   1.524E+00 



1 
      YEAR -   6    MONTHLY RESULTS (OUTPUT) 
      ========    ======================== 
 
      -- HYDROLOGIC CYCLE COMPONENTS -- 
 
                       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 MOIS. IN L1 (%)      12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 MOIS. BELOW L1 (%)   12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 PRECIPATION (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 NET INFILT. (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 EVAPOTRANS. (CM)      4.034    1.842    0.797    0.928    2.357    4.505    4.644    4.323    4.026    3.780    4.852    4.267 
 MOIS. RETEN (CM)      0.057    0.427    0.118    0.033   -0.122   -0.272   -0.150   -0.077   -0.032    0.004    0.090   -0.073 
 SUR. RUNOFF (CM)      0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000 
 GRW. RUNOFF (CM)     -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 YIELD (CM)           -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 
 PAU/MPA (GZU)         0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 PA/MPA (GZ)           0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 
1                                           -- POLLUTANT MASS INPUT TO COLUMN (UG) -- 
                                            ----------------------------------------- 
 
 
                OCT       NOV       DEC       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP 
 
 PRECIP.     0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD UPPER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD LOWER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 TOTAL INPUT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 IN SOIL MOI 6.669E-02 8.461E-02 8.956E-02 9.093E-02 8.581E-02 7.437E-02 6.806E-02 6.482E-02 6.345E-02 6.362E-02 6.738E-02 6.430E-02 
 



      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 IN SOIL MOI 1.453E+07 1.328E+07 1.156E+07 1.016E+07 9.459E+06 9.444E+06 9.444E+06 9.444E+06 9.444E+06 9.444E+06 9.444E+06 9.444E+06 
 GWR. RUNOFF 0.000E+00 1.248E+06 1.726E+06 1.394E+06 7.024E+05 1.494E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 
 
      -- POLLUTANT CONCENTRATIONS (UG/ML) OR (UG/G) -- NOTE: IF CONCENTRATIONS ARE ZERO FOR EACH MONTH, THEY ARE NOT PRINTED -- 
      ------------------------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 MOISTURE    1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 
 %SOLUBILITY 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 MOISTURE    3.693E-02 2.661E-02 2.187E-02 1.894E-02 1.868E-02 2.152E-02 2.352E-02 2.470E-02 2.523E-02 2.516E-02 2.376E-02 2.489E-02 
 %SOLUBILITY 2.462E-04 1.774E-04 1.458E-04 1.263E-04 1.246E-04 1.435E-04 1.568E-04 1.646E-04 1.682E-04 1.677E-04 1.584E-04 1.660E-04 
 
 
 POL DEP CM  1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 
1                            YEAR -   6 ANNUAL SUMMARY REPORT 
                             ================================== 
 
 
        -- TOTAL INPUTS (UG) -- 
 
 
 UPPER SOIL ZONE              0.000E+00 
 LOWER SOIL ZONE              0.000E+00 
 
 



           -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 AVERAGE SOIL MOISTURE ZONE 1 (%)               13.805 
 AVERAGE SOIL MOISTURE BELOW ZONE 1 (%)         13.805 
 TOTAL PRECIPITATION (CM)                       45.983 
 TOTAL INFILTRATION (CM)                        45.983 
 TOTAL EVAPOTRANSPIRATION (CM)                  40.356 
 TOTAL SURFACE RUNOFF (CM)                       0.000 
 TOTAL GRW RUNOFF (CM)                           5.626 
 TOTAL MOISTURE RETENTION (CM)                   0.001 
 TOTAL YIELD (CM)                                5.626 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 FOR FINAL MASS IN SOIL MOI., ADS. ON SOIL, SOIL AIR, IMMOBIL CEC, COMPLEXED, AND PURE PHASE FOR EACH SUBLAYER, SEE ABOVE (MONTH SEP) 
 ------------------------------------------------------------------------------------------------------------------------------------ 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                TOTAL IN GROUNDWATER RUNOFF       5.086E+06 
1                         -- AVERAGE POLLUTANT CONCENTRATIONS --  NOTE: ONLY NON-ZERO VALUES ARE PRINTED -- 
                          --------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.000E-08 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  2.432E-02 
 
                                     MAX. POLL. DEPTH (M)   1.524E+00 
1 



      YEAR -   7    MONTHLY RESULTS (OUTPUT) 
      ========    ======================== 
 
      -- HYDROLOGIC CYCLE COMPONENTS -- 
 
                       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 MOIS. IN L1 (%)      12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 MOIS. BELOW L1 (%)   12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 PRECIPATION (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 NET INFILT. (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 EVAPOTRANS. (CM)      4.034    1.842    0.797    0.928    2.357    4.505    4.644    4.323    4.026    3.780    4.852    4.267 
 MOIS. RETEN (CM)      0.057    0.427    0.118    0.033   -0.122   -0.272   -0.150   -0.077   -0.032    0.004    0.090   -0.073 
 SUR. RUNOFF (CM)      0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000 
 GRW. RUNOFF (CM)     -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 YIELD (CM)           -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 
 PAU/MPA (GZU)         0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 PA/MPA (GZ)           0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 
1                                           -- POLLUTANT MASS INPUT TO COLUMN (UG) -- 
                                            ----------------------------------------- 
 
 
                OCT       NOV       DEC       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP 
 
 PRECIP.     0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD UPPER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD LOWER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 TOTAL INPUT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 IN SOIL MOI 6.669E-02 8.461E-02 8.956E-02 9.093E-02 8.581E-02 7.437E-02 6.806E-02 6.482E-02 6.345E-02 6.362E-02 6.738E-02 6.430E-02 
 



      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 IN SOIL MOI 9.444E+06 8.633E+06 7.511E+06 6.605E+06 6.148E+06 6.138E+06 6.138E+06 6.138E+06 6.138E+06 6.138E+06 6.138E+06 6.138E+06 
 GWR. RUNOFF 0.000E+00 8.111E+05 1.122E+06 9.063E+05 4.565E+05 9.708E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 
 
      -- POLLUTANT CONCENTRATIONS (UG/ML) OR (UG/G) -- NOTE: IF CONCENTRATIONS ARE ZERO FOR EACH MONTH, THEY ARE NOT PRINTED -- 
      ------------------------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 MOISTURE    1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 
 %SOLUBILITY 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 MOISTURE    2.400E-02 1.729E-02 1.421E-02 1.231E-02 1.214E-02 1.399E-02 1.529E-02 1.605E-02 1.640E-02 1.635E-02 1.544E-02 1.618E-02 
 %SOLUBILITY 1.600E-04 1.153E-04 9.476E-05 8.207E-05 8.096E-05 9.326E-05 1.019E-04 1.070E-04 1.093E-04 1.090E-04 1.029E-04 1.079E-04 
 
 
 POL DEP CM  1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 
1                            YEAR -   7 ANNUAL SUMMARY REPORT 
                             ================================== 
 
 
        -- TOTAL INPUTS (UG) -- 
 
 
 UPPER SOIL ZONE              0.000E+00 
 LOWER SOIL ZONE              0.000E+00 
 
 



           -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 AVERAGE SOIL MOISTURE ZONE 1 (%)               13.805 
 AVERAGE SOIL MOISTURE BELOW ZONE 1 (%)         13.805 
 TOTAL PRECIPITATION (CM)                       45.983 
 TOTAL INFILTRATION (CM)                        45.983 
 TOTAL EVAPOTRANSPIRATION (CM)                  40.356 
 TOTAL SURFACE RUNOFF (CM)                       0.000 
 TOTAL GRW RUNOFF (CM)                           5.626 
 TOTAL MOISTURE RETENTION (CM)                   0.001 
 TOTAL YIELD (CM)                                5.626 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 FOR FINAL MASS IN SOIL MOI., ADS. ON SOIL, SOIL AIR, IMMOBIL CEC, COMPLEXED, AND PURE PHASE FOR EACH SUBLAYER, SEE ABOVE (MONTH SEP) 
 ------------------------------------------------------------------------------------------------------------------------------------ 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                TOTAL IN GROUNDWATER RUNOFF       3.306E+06 
1                         -- AVERAGE POLLUTANT CONCENTRATIONS --  NOTE: ONLY NON-ZERO VALUES ARE PRINTED -- 
                          --------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.000E-08 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.580E-02 
 
                                     MAX. POLL. DEPTH (M)   1.524E+00 
1 



      YEAR -   8    MONTHLY RESULTS (OUTPUT) 
      ========    ======================== 
 
      -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 
                       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 MOIS. IN L1 (%)      12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 MOIS. BELOW L1 (%)   12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 PRECIPATION (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 NET INFILT. (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 EVAPOTRANS. (CM)      4.034    1.842    0.797    0.928    2.357    4.505    4.644    4.323    4.026    3.780    4.852    4.267 
 MOIS. RETEN (CM)      0.057    0.427    0.118    0.033   -0.122   -0.272   -0.150   -0.077   -0.032    0.004    0.090   -0.073 
 SUR. RUNOFF (CM)      0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000 
 GRW. RUNOFF (CM)     -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 YIELD (CM)           -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 
 PAU/MPA (GZU)         0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 PA/MPA (GZ)           0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 
1                                           -- POLLUTANT MASS INPUT TO COLUMN (UG) -- 
                                            ----------------------------------------- 
 
 
                OCT       NOV       DEC       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP 
 
 PRECIP.     0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD UPPER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD LOWER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 TOTAL INPUT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 IN SOIL MOI 6.669E-02 8.461E-02 8.956E-02 9.093E-02 8.581E-02 7.437E-02 6.806E-02 6.482E-02 6.345E-02 6.362E-02 6.738E-02 6.430E-02 
 



      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 IN SOIL MOI 6.138E+06 5.611E+06 4.882E+06 4.293E+06 3.996E+06 3.990E+06 3.990E+06 3.990E+06 3.990E+06 3.990E+06 3.990E+06 3.990E+06 
 GWR. RUNOFF 0.000E+00 5.272E+05 7.292E+05 5.891E+05 2.967E+05 6.310E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 
 
      -- POLLUTANT CONCENTRATIONS (UG/ML) OR (UG/G) -- NOTE: IF CONCENTRATIONS ARE ZERO FOR EACH MONTH, THEY ARE NOT PRINTED -- 
      ------------------------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 MOISTURE    1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 
 %SOLUBILITY 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 MOISTURE    1.560E-02 1.124E-02 9.238E-03 8.001E-03 7.893E-03 9.092E-03 9.936E-03 1.043E-02 1.066E-02 1.063E-02 1.004E-02 1.052E-02 
 %SOLUBILITY 1.040E-04 7.493E-05 6.159E-05 5.334E-05 5.262E-05 6.061E-05 6.624E-05 6.955E-05 7.105E-05 7.086E-05 6.691E-05 7.011E-05 
 
 
 POL DEP CM  1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 
1                            YEAR -   8 ANNUAL SUMMARY REPORT 
                             ================================== 
 
 
        -- TOTAL INPUTS (UG) -- 
 
 
 UPPER SOIL ZONE              0.000E+00 
 LOWER SOIL ZONE              0.000E+00 
 
 



           -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 AVERAGE SOIL MOISTURE ZONE 1 (%)               13.805 
 AVERAGE SOIL MOISTURE BELOW ZONE 1 (%)         13.805 
 TOTAL PRECIPITATION (CM)                       45.983 
 TOTAL INFILTRATION (CM)                        45.983 
 TOTAL EVAPOTRANSPIRATION (CM)                  40.356 
 TOTAL SURFACE RUNOFF (CM)                       0.000 
 TOTAL GRW RUNOFF (CM)                           5.626 
 TOTAL MOISTURE RETENTION (CM)                   0.001 
 TOTAL YIELD (CM)                                5.626 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 FOR FINAL MASS IN SOIL MOI., ADS. ON SOIL, SOIL AIR, IMMOBIL CEC, COMPLEXED, AND PURE PHASE FOR EACH SUBLAYER, SEE ABOVE (MONTH SEP) 
 ------------------------------------------------------------------------------------------------------------------------------------ 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                TOTAL IN GROUNDWATER RUNOFF       2.148E+06 
1                         -- AVERAGE POLLUTANT CONCENTRATIONS --  NOTE: ONLY NON-ZERO VALUES ARE PRINTED -- 
                          --------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.000E-08 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.027E-02 
 
 
                                     MAX. POLL. DEPTH (M)   1.524E+00 



1 
      YEAR -   9    MONTHLY RESULTS (OUTPUT) 
      ========    ======================== 
 
      -- HYDROLOGIC CYCLE COMPONENTS -- 
 
                       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 MOIS. IN L1 (%)      12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 MOIS. BELOW L1 (%)   12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 PRECIPATION (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 NET INFILT. (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 EVAPOTRANS. (CM)      4.034    1.842    0.797    0.928    2.357    4.505    4.644    4.323    4.026    3.780    4.852    4.267 
 MOIS. RETEN (CM)      0.057    0.427    0.118    0.033   -0.122   -0.272   -0.150   -0.077   -0.032    0.004    0.090   -0.073 
 SUR. RUNOFF (CM)      0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000 
 GRW. RUNOFF (CM)     -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 YIELD (CM)           -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 
 PAU/MPA (GZU)         0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 PA/MPA (GZ)           0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 
1                                           -- POLLUTANT MASS INPUT TO COLUMN (UG) -- 
                                            ----------------------------------------- 
 
 
                OCT       NOV       DEC       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP 
 
 PRECIP.     0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD UPPER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD LOWER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 TOTAL INPUT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 IN SOIL MOI 6.669E-02 8.461E-02 8.956E-02 9.093E-02 8.581E-02 7.437E-02 6.806E-02 6.482E-02 6.345E-02 6.362E-02 6.738E-02 6.430E-02 
 



      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 IN SOIL MOI 3.990E+06 3.647E+06 3.173E+06 2.790E+06 2.597E+06 2.593E+06 2.593E+06 2.593E+06 2.593E+06 2.593E+06 2.593E+06 2.593E+06 
 GWR. RUNOFF 0.000E+00 3.426E+05 4.740E+05 3.829E+05 1.929E+05 4.101E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 
 
      -- POLLUTANT CONCENTRATIONS (UG/ML) OR (UG/G) -- NOTE: IF CONCENTRATIONS ARE ZERO FOR EACH MONTH, THEY ARE NOT PRINTED -- 
      ------------------------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 MOISTURE    1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 
 %SOLUBILITY 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 MOISTURE    1.014E-02 7.305E-03 6.005E-03 5.201E-03 5.130E-03 5.910E-03 6.458E-03 6.781E-03 6.927E-03 6.908E-03 6.523E-03 6.835E-03 
 %SOLUBILITY 6.759E-05 4.870E-05 4.003E-05 3.467E-05 3.420E-05 3.940E-05 4.305E-05 4.521E-05 4.618E-05 4.606E-05 4.349E-05 4.557E-05 
 
 
 POL DEP CM  1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 
1                            YEAR -   9 ANNUAL SUMMARY REPORT 
                             ================================== 
 
 
        -- TOTAL INPUTS (UG) -- 
 
 
 UPPER SOIL ZONE              0.000E+00 
 LOWER SOIL ZONE              0.000E+00 
 
 



           -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 AVERAGE SOIL MOISTURE ZONE 1 (%)               13.805 
 AVERAGE SOIL MOISTURE BELOW ZONE 1 (%)         13.805 
 TOTAL PRECIPITATION (CM)                       45.983 
 TOTAL INFILTRATION (CM)                        45.983 
 TOTAL EVAPOTRANSPIRATION (CM)                  40.356 
 TOTAL SURFACE RUNOFF (CM)                       0.000 
 TOTAL GRW RUNOFF (CM)                           5.626 
 TOTAL MOISTURE RETENTION (CM)                   0.001 
 TOTAL YIELD (CM)                                5.626 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 FOR FINAL MASS IN SOIL MOI., ADS. ON SOIL, SOIL AIR, IMMOBIL CEC, COMPLEXED, AND PURE PHASE FOR EACH SUBLAYER, SEE ABOVE (MONTH SEP) 
 ------------------------------------------------------------------------------------------------------------------------------------ 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                TOTAL IN GROUNDWATER RUNOFF       1.396E+06 
1                         -- AVERAGE POLLUTANT CONCENTRATIONS --  NOTE: ONLY NON-ZERO VALUES ARE PRINTED -- 
                          --------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  1.000E-08 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  6.677E-03 
 
                                     MAX. POLL. DEPTH (M)   1.524E+00 
1 



      YEAR -  10    MONTHLY RESULTS (OUTPUT) 
      ========    ======================== 
 
      -- HYDROLOGIC CYCLE COMPONENTS -- 
 
                       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP 
 
 MOIS. IN L1 (%)      12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 MOIS. BELOW L1 (%)   12.503   15.863   16.791   17.047   16.087   13.943   12.759   12.151   11.895   11.927   12.631   12.055 
 PRECIPATION (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 NET INFILT. (CM)      3.470    4.407    4.426    4.253    3.964    4.266    4.011    3.521    3.150    2.848    4.273    3.394 
 EVAPOTRANS. (CM)      4.034    1.842    0.797    0.928    2.357    4.505    4.644    4.323    4.026    3.780    4.852    4.267 
 MOIS. RETEN (CM)      0.057    0.427    0.118    0.033   -0.122   -0.272   -0.150   -0.077   -0.032    0.004    0.090   -0.073 
 SUR. RUNOFF (CM)      0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000    0.000 
 GRW. RUNOFF (CM)     -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 YIELD (CM)           -0.621    2.138    3.511    3.292    1.729    0.033   -0.483   -0.725   -0.843   -0.937   -0.669   -0.800 
 
 PAU/MPA (GZU)         0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 PA/MPA (GZ)           0.991    0.993    1.001    1.005    1.004    1.009    1.008    1.000    1.010    1.003    1.001    1.001 
 
1                                           -- POLLUTANT MASS INPUT TO COLUMN (UG) -- 
                                            ----------------------------------------- 
 
 
                OCT       NOV       DEC       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP 
 
 PRECIP.     0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD UPPER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 LOAD LOWER  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 TOTAL INPUT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 IN SOIL MOI 6.669E-02 8.461E-02 8.956E-02 9.093E-02 8.581E-02 7.437E-02 6.806E-02 6.482E-02 6.345E-02 6.362E-02 6.738E-02 6.430E-02 
 



      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 IN SOIL MOI 2.593E+06 2.370E+06 2.062E+06 1.813E+06 1.688E+06 1.685E+06 1.685E+06 1.685E+06 1.685E+06 1.685E+06 1.685E+06 1.685E+06 
 GWR. RUNOFF 0.000E+00 2.227E+05 3.081E+05 2.489E+05 1.254E+05 2.666E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
 
 
 
      -- POLLUTANT CONCENTRATIONS (UG/ML) OR (UG/G) -- NOTE: IF CONCENTRATIONS ARE ZERO FOR EACH MONTH, THEY ARE NOT PRINTED -- 
      ------------------------------------------------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 MOISTURE    1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 1.000E-08 
 %SOLUBILITY 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 6.667E-11 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
 MOISTURE    6.590E-03 4.748E-03 3.903E-03 3.380E-03 3.334E-03 3.841E-03 4.197E-03 4.408E-03 4.502E-03 4.490E-03 4.240E-03 4.443E-03 
 %SOLUBILITY 4.393E-05 3.165E-05 2.602E-05 2.254E-05 2.223E-05 2.561E-05 2.798E-05 2.938E-05 3.002E-05 2.994E-05 2.827E-05 2.962E-05 
 
 
 POL DEP CM  1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 1.524E+02 
1                            YEAR -  10 ANNUAL SUMMARY REPORT 
                             ================================== 
 
 
        -- TOTAL INPUTS (UG) -- 
 
 
 UPPER SOIL ZONE              0.000E+00 
 LOWER SOIL ZONE              0.000E+00 
 
 



           -- HYDROLOGIC CYCLE COMPONENTS -- 
 
 AVERAGE SOIL MOISTURE ZONE 1 (%)               13.805 
 AVERAGE SOIL MOISTURE BELOW ZONE 1 (%)         13.805 
 TOTAL PRECIPITATION (CM)                       45.983 
 TOTAL INFILTRATION (CM)                        45.983 
 TOTAL EVAPOTRANSPIRATION (CM)                  40.356 
 TOTAL SURFACE RUNOFF (CM)                       0.000 
 TOTAL GRW RUNOFF (CM)                           5.626 
 TOTAL MOISTURE RETENTION (CM)                   0.001 
 TOTAL YIELD (CM)                                5.626 
0          -- POLLUTANT MASS DISTRIBUTION IN COLUMN (UG) -- NOTE: IF COMPONENT IS ZERO EACH MONTH, IT IS NOT PRINTED 
           --------------------------------------------------------------------------------------------------------- 
 FOR FINAL MASS IN SOIL MOI., ADS. ON SOIL, SOIL AIR, IMMOBIL CEC, COMPLEXED, AND PURE PHASE FOR EACH SUBLAYER, SEE ABOVE (MONTH SEP) 
 ------------------------------------------------------------------------------------------------------------------------------------ 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                TOTAL IN GROUNDWATER RUNOFF       9.077E+05 
1                         -- AVERAGE POLLUTANT CONCENTRATIONS --  NOTE: ONLY NON-ZERO VALUES ARE PRINTED -- 
                          --------------------------------------------------------------------------------- 
 
 
      UPPER SOIL ZONE:  
 
           SUBLAYER  1 
                                     SOIL MOISTURE (UG/ML)  1.000E-08 
 
      LOWER SOIL ZONE: 
 
           SUBLAYER  1 
 
                                     SOIL MOISTURE (UG/ML)  4.340E-03 
 
                                     MAX. POLL. DEPTH (M)   1.524E+00 
 
 ****************************************EXECUTION COMPLETED****************************************



 
 
 
 
 
 
 
 
 
 

AT123D Input and Output Files 
 



 
     UMD Dartmouth Fireworks Study                                                    
 
 
 
     NO. OF POINTS IN X-DIRECTION ......................    1 
     NO. OF POINTS IN Y-DIRECTION ......................    1 
     NO. OF POINTS IN Z-DIRECTION ......................    1 
     NO. OF ROOTS: NO. OF SERIES TERMS .................  400 
     NO. OF BEGINNING TIME STEP ........................    1 
     NO. OF ENDING TIME STEP ...........................  229 
     NO. OF TIME INTERVALS FOR PRINTED OUT SOLUTION ....   12 
     INSTANTANEOUS SOURCE CONTROL = 0 FOR INSTANT SOURCE    1 
     SOURCE CONDITION CONTROL = 0 FOR STEADY SOURCE ....  120 
     INTERMITTENT OUTPUT CONTROL = 0 NO SUCH OUTPUT ....    1 
     CASE CONTROL =1 THERMAL, = 2 FOR CHEMICAL, = 3 RAD     2 
 
 
     AQUIFER DEPTH, = 0.0 FOR INFINITE DEEP (METERS) ...  0.0000E+00 
     AQUIFER WIDTH, = 0.0 FOR INFINITE WIDE (METERS) ...  0.0000E+00 
     BEGIN POINT OF X-SOURCE LOCATION (METERS) ......... -0.2291E+02 
     END POINT OF X-SOURCE LOCATION (METERS) ...........  0.2291E+02 
     BEGIN POINT OF Y-SOURCE LOCATION (METERS) ......... -0.2291E+02 
     END POINT OF Y-SOURCE LOCATION (METERS) ...........  0.2291E+02 
     BEGIN POINT OF Z-SOURCE LOCATION (METERS) .........  0.0000E+00 
     END POINT OF Z-SOURCE LOCATION (METERS) ...........  0.0000E+00 
 
 
     POROSITY ..........................................  0.3200E+00 
     HYDRAULIC CONDUCTIVITY (METER/HOUR) ...............  0.2364E-01 
     HYDRAULIC GRADIENT ................................  0.1670E-01 
     LONGITUDINAL DISPERSIVITY (METER) .................  0.5910E+01 
     LATERAL DISPERSIVITY (METER) ......................  0.5910E+00 
     VERTICAL DISPERSIVITY (METER) .....................  0.1477E+00 
     DISTRIBUTION COEFFICIENT, KD (M**3/KG) ............  0.0000E+00 
     HEAT EXCHANGE COEFFICIENT (KCAL/HR-M**2-DEGREE C)..  0.0000E+00 
 
 
     MOLECULAR DIFFUSION MULTIPLY BY POROSITY (M**2/HR)   0.0000E+00 
     DECAY CONSTANT (PER HOUR) .........................  0.0000E+00 
     BULK DENSITY OF THE SOIL (KG/M**3) ................  0.1800E+04 
     ACCURACY TOLERANCE FOR REACHING STEADY STATE ......  0.1000E-02 
     DENSITY OF WATER (KG/M**3) ........................  0.1000E+04 
     TIME INTERVAL SIZE FOR THE DESIRED SOLUTION (HR) ..  0.7300E+03 
     DISCHARGE TIME (HR) ...............................  0.8760E+05 



     WASTE RELEASE RATE (KCAL/HR), (KG/HR), OR (CI/HR) .  0.0000E+00 
 
    LIST OF TRANSIENT SOURCE RELEASE RATE 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.623E-05   0.861E-05   0.696E-05   0.350E-05   0.745E-07 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.405E-05   0.560E-05   0.452E-05 
        0.228E-05   0.484E-07   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.263E-05 
        0.364E-05   0.294E-05   0.148E-05   0.315E-07   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.171E-05   0.237E-05   0.191E-05   0.962E-06   0.205E-07   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.111E-05   0.154E-05   0.124E-05   0.625E-06   0.133E-07   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.722E-06   0.999E-06   0.807E-06   0.406E-06   0.865E-08 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.469E-06   0.649E-06   0.525E-06 
        0.264E-06   0.562E-08   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.305E-06 
        0.422E-06   0.341E-06   0.172E-06   0.365E-08   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
 
     RETARDATION FACTOR ................................  0.1000E+01 
     RETARDED DARCY VELOCITY (M/HR) ....................  0.1234E-02 
     RETARDED LONGITUDINAL DISPERSION COEF. (M**2/HR) ..  0.7291E-02 
     RETARDED LATERAL DISPERSION COEFFICIENT (M**2/HR) .  0.7291E-03 
     RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/HR).  0.1822E-03 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.0000E+00 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.000E+00 
 
 
 



    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.0000E+00 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.000E+00 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.8760E+04 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.000E+00 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1752E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.000E+00 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2628E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.000E+00 
 
 
 



 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.3504E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.000E+00 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.4380E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.703E-10 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.5256E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.875E-07 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.6132E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.276E-05 



 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.7008E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.249E-04 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.7884E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.111E-03 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.8760E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 



   Y         157. 
                                                                                                                             
   0.   0.321E-03 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.9636E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.740E-03 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1051E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.138E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1139E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 



 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.218E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1226E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.305E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1314E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.387E-02 
 
 
 
 
 
 
 



    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1402E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.454E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1489E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.499E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1577E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.520E-02 
 
STEADY STATE SOLUTION HAS NOT BEEN REACHED BEFORE FINAL SIMULATING TIME 
 
 



 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1664E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y      166440. 
                                                                                                                             
   0.   0.517E-02 



AT123D INPUT AND OUTPUT FILES



 
     UMD Fireworks Study                                                              
 
 
 
     NO. OF POINTS IN X-DIRECTION ......................    1 
     NO. OF POINTS IN Y-DIRECTION ......................    1 
     NO. OF POINTS IN Z-DIRECTION ......................    1 
     NO. OF ROOTS: NO. OF SERIES TERMS .................  400 
     NO. OF BEGINNING TIME STEP ........................  100 
     NO. OF ENDING TIME STEP ...........................  328 
     NO. OF TIME INTERVALS FOR PRINTED OUT SOLUTION ....   12 
     INSTANTANEOUS SOURCE CONTROL = 0 FOR INSTANT SOURCE    1 
     SOURCE CONDITION CONTROL = 0 FOR STEADY SOURCE ....  120 
     INTERMITTENT OUTPUT CONTROL = 0 NO SUCH OUTPUT ....    1 
     CASE CONTROL =1 THERMAL, = 2 FOR CHEMICAL, = 3 RAD     2 
 
 
     AQUIFER DEPTH, = 0.0 FOR INFINITE DEEP (METERS) ...  0.0000E+00 
     AQUIFER WIDTH, = 0.0 FOR INFINITE WIDE (METERS) ...  0.0000E+00 
     BEGIN POINT OF X-SOURCE LOCATION (METERS) ......... -0.2291E+02 
     END POINT OF X-SOURCE LOCATION (METERS) ...........  0.2291E+02 
     BEGIN POINT OF Y-SOURCE LOCATION (METERS) ......... -0.2291E+02 
     END POINT OF Y-SOURCE LOCATION (METERS) ...........  0.2291E+02 
     BEGIN POINT OF Z-SOURCE LOCATION (METERS) .........  0.0000E+00 
     END POINT OF Z-SOURCE LOCATION (METERS) ...........  0.0000E+00 
 
 
     POROSITY ..........................................  0.3200E+00 
     HYDRAULIC CONDUCTIVITY (METER/HOUR) ...............  0.2364E-01 
     HYDRAULIC GRADIENT ................................  0.1670E-01 
     LONGITUDINAL DISPERSIVITY (METER) .................  0.5910E+01 
     LATERAL DISPERSIVITY (METER) ......................  0.5910E+00 
     VERTICAL DISPERSIVITY (METER) .....................  0.1477E+00 
     DISTRIBUTION COEFFICIENT, KD (M**3/KG) ............  0.0000E+00 
     HEAT EXCHANGE COEFFICIENT (KCAL/HR-M**2-DEGREE C)..  0.0000E+00 
 
 
     MOLECULAR DIFFUSION MULTIPLY BY POROSITY (M**2/HR)   0.0000E+00 
     DECAY CONSTANT (PER HOUR) .........................  0.0000E+00 
     BULK DENSITY OF THE SOIL (KG/M**3) ................  0.1800E+04 
     ACCURACY TOLERANCE FOR REACHING STEADY STATE ......  0.1000E-02 
     DENSITY OF WATER (KG/M**3) ........................  0.1000E+04 
     TIME INTERVAL SIZE FOR THE DESIRED SOLUTION (HR) ..  0.7300E+03 
     DISCHARGE TIME (HR) ...............................  0.8760E+05 



     WASTE RELEASE RATE (KCAL/HR), (KG/HR), OR (CI/HR) .  0.0000E+00 
 
    LIST OF TRANSIENT SOURCE RELEASE RATE 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.623E-05   0.861E-05   0.696E-05   0.350E-05   0.745E-07 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.405E-05   0.560E-05   0.452E-05 
        0.228E-05   0.484E-07   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.263E-05 
        0.364E-05   0.294E-05   0.148E-05   0.315E-07   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.171E-05   0.237E-05   0.191E-05   0.962E-06   0.205E-07   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.111E-05   0.154E-05   0.124E-05   0.625E-06   0.133E-07   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.722E-06   0.999E-06   0.807E-06   0.406E-06   0.865E-08 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.469E-06   0.649E-06   0.525E-06 
        0.264E-06   0.562E-08   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.305E-06 
        0.422E-06   0.341E-06   0.172E-06   0.365E-08   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
 
     RETARDATION FACTOR ................................  0.1000E+01 
     RETARDED DARCY VELOCITY (M/HR) ....................  0.1234E-02 
     RETARDED LONGITUDINAL DISPERSION COEF. (M**2/HR) ..  0.7291E-02 
     RETARDED LATERAL DISPERSION COEFFICIENT (M**2/HR) .  0.7291E-03 
     RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/HR).  0.1822E-03 
 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.0000E+00 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.000E+00 
 
 
 
 
 
 
 



    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.7227E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.381E-04 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.8103E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.150E-03 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.8979E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.405E-03 
 
 
 
 



 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.9855E+05 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.880E-03 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1073E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.157E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1161E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.240E-02 
 



 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1248E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.326E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1336E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.406E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1424E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.468E-02 
 
 
 



 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1511E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.507E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1599E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.522E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1686E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.513E-02 



 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1774E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.485E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1862E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.442E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.1949E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.390E-02 
 
 



    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2037E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.334E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2124E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.278E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2212E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.227E-02 
 
 
 
 



    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2300E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.181E-02 
 
STEADY STATE SOLUTION HAS NOT BEEN REACHED BEFORE FINAL SIMULATING TIME 
 
 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2387E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y      238710. 
                                                                                                                             
   0.   0.141E-02 
 



 
     UMD Dartmouth Fireworks Study                                                    
 
 
 
     NO. OF POINTS IN X-DIRECTION ......................    1 
     NO. OF POINTS IN Y-DIRECTION ......................    1 
     NO. OF POINTS IN Z-DIRECTION ......................    1 
     NO. OF ROOTS: NO. OF SERIES TERMS .................  400 
     NO. OF BEGINNING TIME STEP ........................  300 
     NO. OF ENDING TIME STEP ...........................  528 
     NO. OF TIME INTERVALS FOR PRINTED OUT SOLUTION ....   12 
     INSTANTANEOUS SOURCE CONTROL = 0 FOR INSTANT SOURCE    1 
     SOURCE CONDITION CONTROL = 0 FOR STEADY SOURCE ....  120 
     INTERMITTENT OUTPUT CONTROL = 0 NO SUCH OUTPUT ....    1 
     CASE CONTROL =1 THERMAL, = 2 FOR CHEMICAL, = 3 RAD     2 
 
 
     AQUIFER DEPTH, = 0.0 FOR INFINITE DEEP (METERS) ...  0.0000E+00 
     AQUIFER WIDTH, = 0.0 FOR INFINITE WIDE (METERS) ...  0.0000E+00 
     BEGIN POINT OF X-SOURCE LOCATION (METERS) ......... -0.2291E+02 
     END POINT OF X-SOURCE LOCATION (METERS) ...........  0.2291E+02 
     BEGIN POINT OF Y-SOURCE LOCATION (METERS) ......... -0.2291E+02 
     END POINT OF Y-SOURCE LOCATION (METERS) ...........  0.2291E+02 
     BEGIN POINT OF Z-SOURCE LOCATION (METERS) .........  0.0000E+00 
     END POINT OF Z-SOURCE LOCATION (METERS) ...........  0.0000E+00 
 
 
     POROSITY ..........................................  0.3200E+00 
     HYDRAULIC CONDUCTIVITY (METER/HOUR) ...............  0.2364E-01 
     HYDRAULIC GRADIENT ................................  0.1670E-01 
     LONGITUDINAL DISPERSIVITY (METER) .................  0.5910E+01 
     LATERAL DISPERSIVITY (METER) ......................  0.5910E+00 
     VERTICAL DISPERSIVITY (METER) .....................  0.1477E+00 
     DISTRIBUTION COEFFICIENT, KD (M**3/KG) ............  0.0000E+00 
     HEAT EXCHANGE COEFFICIENT (KCAL/HR-M**2-DEGREE C)..  0.0000E+00 
 
 
     MOLECULAR DIFFUSION MULTIPLY BY POROSITY (M**2/HR)   0.0000E+00 
     DECAY CONSTANT (PER HOUR) .........................  0.0000E+00 
     BULK DENSITY OF THE SOIL (KG/M**3) ................  0.1800E+04 
     ACCURACY TOLERANCE FOR REACHING STEADY STATE ......  0.1000E-02 
     DENSITY OF WATER (KG/M**3) ........................  0.1000E+04 
     TIME INTERVAL SIZE FOR THE DESIRED SOLUTION (HR) ..  0.7300E+03 
     DISCHARGE TIME (HR) ...............................  0.8760E+05 



     WASTE RELEASE RATE (KCAL/HR), (KG/HR), OR (CI/HR) .  0.0000E+00 
 
    LIST OF TRANSIENT SOURCE RELEASE RATE 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.623E-05   0.861E-05   0.696E-05   0.350E-05   0.745E-07 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.405E-05   0.560E-05   0.452E-05 
        0.228E-05   0.484E-07   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.263E-05 
        0.364E-05   0.294E-05   0.148E-05   0.315E-07   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.171E-05   0.237E-05   0.191E-05   0.962E-06   0.205E-07   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.111E-05   0.154E-05   0.124E-05   0.625E-06   0.133E-07   0.000E+00   0.000E+00 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.722E-06   0.999E-06   0.807E-06   0.406E-06   0.865E-08 
        0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.469E-06   0.649E-06   0.525E-06 
        0.264E-06   0.562E-08   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.305E-06 
        0.422E-06   0.341E-06   0.172E-06   0.365E-08   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00   0.000E+00 
 
     RETARDATION FACTOR ................................  0.1000E+01 
     RETARDED DARCY VELOCITY (M/HR) ....................  0.1234E-02 
     RETARDED LONGITUDINAL DISPERSION COEF. (M**2/HR) ..  0.7291E-02 
     RETARDED LATERAL DISPERSION COEFFICIENT (M**2/HR) .  0.7291E-03 
     RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/HR).  0.1822E-03 
 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.0000E+00 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.000E+00 
 
 
 
 
 
 
 



    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2183E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.243E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2270E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.195E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2358E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.154E-02 
 
 
 
 



 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2446E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.119E-02 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2533E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.905E-03 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2621E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.678E-03 
 



 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2708E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.502E-03 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2796E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.367E-03 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2884E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.266E-03 



    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.2971E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.191E-03 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.3059E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.136E-03 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.3146E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.957E-04 
 
 
 
 



    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.3234E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.670E-04 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.3322E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.466E-04 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.3409E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.323E-04 
 
 
 
 



 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.3497E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.222E-04 
 
 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.3584E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.152E-04 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.3672E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.104E-04 
 
 
 



 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.3760E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y         157. 
                                                                                                                             
   0.   0.703E-05 
 
STEADY STATE SOLUTION HAS NOT BEEN REACHED BEFORE FINAL SIMULATING TIME 
 
 
 
 
 
    DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT  0.3847E+06 HRS 
      (ADSORBED CHEMICAL CONC. =   0.0000E+00 * DISSOLVED CHEMICAL CONC.) 
 
 
                    Z =       0.00 
                                                            X 
   Y      384710. 
                                                                                                                             
   0.   0.475E-05 
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